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MATHEMATICS 


In  the  early  part  of  the  last  century  a  philosophic  French 
mathematician,  addressing  himself  to  the  question  of  the 
perfectibility  of  scientific  doctrines,  expressed  the  opinion 
that  one  may  not  imagine  the  last  word  has  been  said  of  a 
given  theory  so  long  as  it  can  not  by  a  brief  explanation  be 
made  clear  to  the  man  of  the  street.  Doubtless  that  concep- 
tion of  doctrinal  perfectibility,  taken  literally,  can  never  be 
realized.  For  doubtless,  just  as  there  exist  now,  so  in  the  fu- 
ture there  will  abound,  even  in  greater  and  greater  variety 
and  on  a  vaster  and  vaster  scale,  deep-laid  and  high-tower- 
ing scientific  doctrines  that,  in  respect  to  their  infinitude  of 
detail  and  in  their  remoter  parts  and  more  recondite  struc- 
ture, shall  not  be  intelligible  to  any  but  such  as  concen- 
trate their  life  upon  them.  And  so  the  noble  dream  of 
Gergonne  can  never  literally  come  true.  Nevertheless,  as  an 
ideal,  as  a  goal  of  aspiration,  it  is  of  the  highest  value,  and, 
though  in  no  case  can  it  be  quite  attained,  it  yet  admits  in 
many,  as  I  believe,  of  a  surprisingly  high  degree  of  ap- 
proximation. I  do  not  mind  frankly  owning  that  I  do  not 
share  in  the  feeling  of  those,  if  there  be  any  such,  who  re- 
gard their  special  subjects  as  so  intricate,  mysterious  and 
high,  that  in  all  their  sublimer  parts  they  are  absolutely  in- 
accessible to  the  profane  man  of  merely  general  culture 
even  when  he  is  led  by  the  hand  of  an  expert  and  conde- 
scending guide.  For  scientific  theories  are,  each  and  all  of 
them,  and  they  will  continue  to  be,  built  upon  and  about 
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notions  which,  however  sublimated,  are  nevertheless  de- 
rived from  conmion  sense.  These  etherealized  central  con- 
cepts, together  with  their  manifold  bearings  on  the  higher 
interests  of  life  and  general  thought,  can  be  measurably  as- 
similated to  the  language  of  the  conunon  level  from  which 
they  arose.  And,  in  passing,  I  should  like  to  express  the 
hope  that  here  at  Coliunbia  there  may  one  day  be  estab- 
lished a  magazine  that  shall  have  for  its  aim  to  mediate,  by 
the  help,  if  it  may  be  found,  of  such  pens  as  those  of  Hux- 
ley and  CliflFord,  between  the  focal  concepts  and  the  larger 
aspects  of  the  technical  doctrines  of  the  specialist,  on  the 
one  hand,  and  the  teeming  curiosity,  the  great  listening, 
waiting,  eager,  hungering  consciousness  of  the  educated 
thinking  public  on  the  other.  Such  a  service,  however,  is 
not  to  be  lightly  undertaken.  An  hour,  at  all  events,  is 
hardly  time  enough  in  which  to  conduct  an  excursion  even 
of  scientific  folk  through  the  mazes  of  more  than  twenty 
hundred  years  of  mathematical  thought  or  even  to  express 
intelligibly,  if  one  were  competent,  the  significance  of  the 
whole  in  a  critical  estimate. 

Indeed,  such  is  the  character  of  mathematics  in  its  pro- 
founder  depths  and  in  its  higher  and  remoter  zones  that  it 
is  well  nigh  impossible  to  convey  to  one  who  has  not  de- 
voted years  to  its  exploration  a  just  impression  of  the 
scope  and  magnitude  of  the  existing  body  of  the  science. 
An  imagination  formed  by  other  disciplines  and  accus- 
tomed to  the  interests  of  another  field  may  scarcely  receive 
suddenly  an  apocalyptic  vision  of  that  infinite  interior 
world.  But  how  amazing  and  how  edifying  were  such  a 
revelation,  if  only  it  could  be  made.  To  tell  the  story  of 
mathematics  from  Pythagoras  and  Plato  to  Hilbert  and 
Lie  and  Poincare;  to  recount  and  appraise  the  achieve- 
ments of  such  as  Euclid  and  Archimedes,  ApoUonius  and 
Diophantus;  to  display  and  estimate  the  creations  of  Des- 
cartes and  Leibniz  and  Newton;  to  dispose  in  genetic  or- 
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der,  to  analyze,  to  synthesize  and  evaluate,  the  discoveries 
of  the  Bemoullis  and  Euler,  of  Desargues  and  Pascal  and 
Monge  and  Poncelet,  of  Steiner  and  Mobius  and  Pliicker 
and  Staudt,  of  Lobatschewsky  and  Bolyai,  of  W.  R.  Ham- 
ilton and  Grassmann,  of  Laplace,  Lagrange  and  Gauss,  of 
Boole  and  Cayley  and  Hermite  and  G^rdan,  of  Bolzano 
and  Cauchy,  of  Biemann  and  Weierstrass,  of  Georg  Can- 
tor and  Boltzmann  and  Klein,  of  the  Peirces  and  Sdu-oder 
and  Peano,  of  Helmholtz  and  Maxwell  and  Gibbs;  to  ex- 
plore, and  then  to  map  for  perspective  beholding  and  con- 
templation, the  continent  of  doctrine  built  up  by  these  im- 
mortals, to  say  nothing  of  the  countless  refinements,  exten- 
sions and  elaborations  meanwhile  wrought  by  the  genius 
and  industry  of  a  thousand  other  agents  of  the  mathetic 
spirit;— to  do  that  would  indeed  be  to  render  an  exceeding 
service  to  the  higher  intelligence  of  the  world,  but  a  service 
that  would  require  the  conjoint  labors  of  a  council  of  schol- 
ars for  the  space  of  many  years.  Even  the  three  immense 
volumes  of  Moritz  Cantor's  Geschichte  der  Mathematik, 
though  they  do  not  aspire  to  the  higher  forms  of  elaborate 
exposition  and  though  they  are  far  from  exhausting  the 
material  of  the  period  traversed  by  them,  yet  conduct  the 
narrative  down  only  to  1758.  That  date,  however,  but 
marks  the  time  when  mathematics,  then  schooled  for  over 
a  hundred  eventful  years  in  the  unfolding  wonders  of  Ana- 
Ijrtic  Geometry  and  the  Calculus  and  rejoicing  in  the  pos- 
session of  these  the  two  most  powerful  among  the  instru- 
ments of  hiunan  thought,  had  but  fairly  entered  upon  her 
modem  career.  And  so  fruitful  have  been  the  intervening 
years,  so  swift  the  march  along  the  myriad  tracks  of  mod- 
em analysis  and  geometry,  so  abounding  and  bold  and  fer- 
tile withal  has  been  the  creative  genius  of  the  time,  that  to 
record  even  briefly  the  discoveries  and  the  creations  since 
the  closing  date  of  Cantor's  work  would  require  an  addition 
to  his  great  volumes  of  a  score  of  volumes  more. 
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Indeed  the  modem  developments  of  mathematics  consti- 
tute not  only  one  of  the  most  impressive,  but  one  of  the 
most  characteristic,  phenomena  of  our  age.  It  is  a  phe- 
nomenon, however,  of  which  the  boasted  intelligence  of  a 
"imiversalized"  daily  press  seems  strangely  unaware;  and 
there  is  no  other  great  human  interest,  whether  of  science 
or  of  art,  regarding  which  the  mind  of  the  educated  public 
is  permitted  to  hold  so  many  fallacious  opinions  and  infer- 
ior estimates.  The  golden  age  of  mathematics— that  was 
not  the  age  of  Euclid,  it  is  ours.  Ours  is  the  age  in  which 
no  less  than  six  international  congresses  of  mathematics 
have  been  held  in  the  course  of  nine  years.  It  is  in  our  day 
that  more  than  a  dozen  mathematical  societies  contain  a 
growing  membership  of  over  two  thousand  men  represent- 
ing the  centres  of  scientific  light  throughout  the  great  cul- 
ture nations  of  the  world.  It  is  in  our  time  that  over  five 
hundred  scientific  journals  are  each  devoted  in  part, 
while  more  than  two  score  others  are  devoted  exclu- 
sively, to  the  publication  of  mathematics.  It  is  in  our  time 
that  the  Jahrbuch  uber  die  Fortschritte  der  Mathematik^ 
though  admitting  only  condensed  abstracts  with  titles,  and 
not  reporting  on  all  the  journals,  has,  nevertheless,  grown 
to  nearly  forty  huge  volumes  in  as  many  years.  It  is  in  our 
time  that  as  many  as  two  thousand  books  and  memoirs  drop 
from  the  mathematical  press  of  the  world  in  a  single  year, 
the  estimated  number  mounting  up  to  fifty  thousand  in  the 
last  generation.  Finally,  to  adduce  yet  another  evidence 
of  similar  kind,  it  requires  no  less  than  the  seven  ponderous 
tomes  of  the  forthcoming  Encyklopddie  der  Mathema- 
tischen  Wissenschaften  to  contain,  not  expositions,  not 
demonstrations,  but  merely  compact  reports  and  biblio- 
graphic notices  sketching  developments  that  have  taken 
place  since  the  beginning  of  the  nineteenth  century.  The 
Elements  of  Euclid  is  as  small  a  part  of  mathematics  as  the 
Iliad  is  of  literature ;  or  as  the  sculpture  of  Phidias  is  of  the 
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world's  total  art.  Indeed  if  Euclid  or  even  Descartes  were 
to  return  to  the  abode  of  living  men  and  repair  to  a  imiver- 
sity  to  resume  pursuit  of  his  favorite  study,  it  is  evident 
that,  making  due  allowance  for  his  genius  and  his  fame, 
and  presupposing  familiarity  with  the  modem  scientific 
languages,  he  would  yet  be  required  to  devote  at  least  a 
year  to  preparation  before  being  qualified  even  to  begin  a 
single  strictly  graduate  course. 

It  is  not,  however,  by  such  comparisons  nor  by  statistical 
methods  nor  by  any  external  sign  whatever,  but  only  by 
continued  dwelling  within  the  subtle  radiance  of  the  disci- 
pline itself,  that  one  at  length  may  catch  the  spirit  and 
learn  to  estimate  the  abounding  life  of  modem  mathesis: 
oldest  of  the  sciences,  yet  flourishing  to-day  as  never  be- 
fore, not  merely  as  a  giant  tree  throwing  out  and  aloft 
myriad  branching  arms  in  the  upper  regions  of  clearer 
light  and  plunging  deeper  and  deeper  root  in  the  darker 
soil  beneath,  but  rather  as  an  immense  mighty  forest  of 
such  oaks,  which,  however,  literally  grow  into  each  other  so 
that  by  the  junction  and  intercrescence  of  limb  with  limb 
and  root  with  root  and  trunk  with  trunk  the  manifold  wood 
becomes  a  single  living  organic  growing  whole. 

What  is  this  thing  so  marvelously  vital?  What  does  it 
undertake?  What  is  its  motive?  What  its  significance? 
How  is  it  related  to  other  modes  and  forms  and  interests  of 
the  human  spirit? 

What  is  mathematics?  I  inquire,  not  about  the  word,  / 
but  about  the  thing.  Many  have  been  the  answers  of  former  ; 
years,  but  none  has  approved  itself  as  final.  All  of  them,  | 
by  nature  belonging  to  the  "literature  of  knowledge,"  have  /J 
fallen  under  its  law  and  "perished  by  supersession."  Nat-!  j 
urally  conception  of  the  science  has  had  to  grow  with  the,' 
growth  of  the  science  itself. 

A  traditional  conception,  still  current  everywhere  except 
in  critical  circles,  has  held  mathematics  to  be  the  science  of 
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quantity  or  magnitude,  where  magnitude  including  multi- 
tude (with  its  correlate  of  number)  as  a  special  kind,  sig- 
nified whatever  was  "capable  of  increase  and  decrease  and 
measurement."  Measurability  was  the  essential  thing. 
That  definition  of  the  science  was  a  very  natural  one,  for 
magnitude  did  appear  to  be  a  singularly  fundamental  no- 
tion, not  only  inviting  but  demanding  consideration  at 
every  stage  and  turn  of  life.  The  necessity  of  finding  out 
how  many  and  how  much  was  the  mother  of  counting  and 
measurement,  and  mathematics,  first  from  necessity  and 
then  from  pure  curiosity  and  joy,  so  occupied  itself  with 
these  things  that  they  came  to  seem  its  whole  employment. 
V  Nevertheless,  numerous  great  events  of  a  hundred  years 
have  been  absolutely  decisive  against  that  view.  For  one 
thing,  the  notion  of  contintmm—itie  "Grand  Continuimi"  as 
Sylvester  called  it — that  great  central  supporting  pillar  of 
modem  Analysis,  has  been  constructed  by  Weierstrass, 
Dedekind,  G^org  Cantor  and  others,  without  any  reference 
whatever  to  quantity,  so  that  number  and  magnitude  are 
not  only  independent,  they  are  essentially  disparate. 
When  we  attempt  to  correlate  the  two,  the  ordinary  con- 
cept of  measurement  as  the  repeated  application  of  a  con- 
stant finite  imit,  undergoes  such  refinement  and  generaliza- 
tion through  the  notion  of  Limit  or  its  equivalent  that 
counting  no  longer  avails  and  measurement  retains 
scarcely  a  vestige  of  its  original  meaning.  And  when  we 
add  the  further  consideration  that  non-Euclidian  geometry 
employs  a  scale  in  which  the  unit  of  angle  and  distance, 
though  it  is  a  constant  unit,  nevertheless  appears  from  the 
Euclidian  point  of  view  to  suffer  lawful  change  from  step 
to  step  of  its  application,  it  is  seen  that  to  retain  the  old 
words  and  call  mathematics  the  science  of  quantity  or 
magnitude,  and  measurement,  is  quite  inept  as  no  longer 
telling  either  what  the  science  has  actually  become  or  what 
its  spirit  is  bent  upon. 
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Moreover,  the  most  striking  measurements,  as  of  the  vol* 
ume  of  a  planet,  the  growth  of  cells,  the  valency  of  atoms, 
rates  of  chemical  change,  the  swiftness  oflhought,  the  pen- 
etrative power  of  radimn  emanations,  %re  none  of  them 
done  by  direct  repeated  application  of  a  imit  or  by  any  di- 
rect method  whatever.  They  are  all  of  them  accomplished 
by  one  form  or  another  of  indirection.  It  was  perception 
of  this  fact  that  led  the  famous  philosopher  and  respectable 
mathematician,  Auguste  Comte,  to  define  mathematics  as 
"the  science  of  indirect  measurement."  Here  doubtless  we 
are  in  presence  of  a  finer  insight  and  a  larger  view,  but  the 
thought  is  not  yet  either  wide  enough  or  deep  enough.  For 
it  is  obvious  that  there  is  an  immense  deal  of  admittedly 
mathematical  activity  that  is  not  in  the  least  concerned  with 
measurement  whether  direct  or  indirect.  Consider,  for  ex- 
ample, that  splendid  creation  of  the  nineteenth  century 
known  as  Projective  Geometry:  a  boundless  domain  of 
countless  fields  where  reals  and  imaginaries,  finites  and  in- 
finites, enter  on  equal  terms,  where  the  spirit  delights  in 
the  artistic  balance  and  symmetric  interplay  of  a  kind  of 
conceptual  and  logical  counterpoint,— an  enchanted  realm 
where  thought  is  double  and  flows  throughout  in  parallel 
streams.  Here  there  is  no  essential  concern  with  number 
or  quantity  or  magnitude,  and  metric  considerations  are 
entirely  absent  or  completely  subordinate.  The  fact,  to 
take  a  simplest  example,  that  two  points  determine  a  line 
uniquely,  or  that  the  intersection  of  a  sphere  and  a  plane  is 
a  circle,  or  that  any  configuration  whatever— the  reference 
is  here  to  ordinary  space— presents  two  reciprocal  aspects 
according  as  it  is  viewed  as  an  ensemble  of  points  or  as  a 
manifold  of  planes,  is  not  a  metric  fact  at  all :  it  is  not  a  fact 
about  size  or  quantity  or  magnitude  of  any  kind.  In  this 
domain  it  was  position  rather  than  size  that  seemed  to  some 
the  central  matter,  and  so  it  was  proposed  to  call  mathe- 
matics the  science  of  measurement  and  position. 
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Even  as  thus  expanded,  the  conception  yet  excludes 
many  a  mathematical  realm  of  vast  extent.  Consider  that 
immense  class  of  things  known  as  Operations.  These  are 
limitless  alike  in  nimiber  and  in  kind.  Now  it  so  happens 
that  there  are  many  systems  of  operations  such  that  any 
two  operations  of  a  given  system,  if  thought  as  following 
one  another,  together  thus  produce  the  same  eflFect  as  some 
other  single  operation  of  the  system.  Such  systems  are  in- 
finitely numerous  and  present  themselves  on  every  hand. 
For  a  simple  illustration,  think  of  the  totality  of  possible 
straight  motions  in  space.  The  operation  of  going  from 
point  A  to  point  Bj  followed  by  the  operation  of  going 
from  B  to  point  Cj  is  equivalent  to  the  single  operation  of 
going  straight  from  ^  to  C  Thus  the  system  of  such  op- 
erations is  a  closed  system:  combination,  i.e.,  of  any  two  of 
the  operations  yields  a  third  one,  not  without,  but  within, 
the  system.  The  great  notion  of  Group,  thus  simply  exem- 
plified, though  it  had  barely  emerged  into  consciousness  a 
hundred  years  ago,  has  meanwhile  become  a  concept  of 
fundamental  importance  and  prodigious  fertility,  not  only 
affording  the  basis  of  an  imposing  doctrine— the  Theory  of 
Groups— but  therewith  serving  also  as  a  bond  of  union,  a 
kind  of  connective  tissue,  or  rather  as  an  immense  cerebro- 
spinal system,  uniting  together  a  large  number  of  widely 
dissimilar  doctrines  as  organs  of  a  single  body.  But— and 
this  is  the  point  to  be  noted  here— the  abstract  operations 
of  a  group,  though  they  are  very  real  things,  are  neither 
magnitudes  nor  positions. 

This  way  of  trying  to  come  at  an  adequate  conception 
of  mathematics,  namely,  by  attempting  to  characterize  in 
succession  its  distinct  domains,  or  its  varieties  of  content, 
or  its  modes  of  activity,  in  the  hope  of  finding  a  common 
definitive  mark,  is  not  likely  to  prove  successful.  For  it 
demands  an  exhaustive  enumeration,  not  only  of  the  fields 
now  occupied  by  the  science,  but  also  of  those  destined  to 
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be  conquered  by  it  in  the  future,  and  such  an  achievement 
would  require  a  prevision  that  none  may  claim. 

Fortunately  there  are  other  paths  of  approach  that  seem 
more  promising.  Everyone  has  observed  that  mathemat- 
ics, whatever  it  may  be,  possesses  a  certain  mark,  namely,  a 
degree  of  certainty  not  found  elsewhere.  So  it  is,  pro- 
verbially, the  exact  science  par  excellence.  Exact,  no 
doubt,  but  in  what  sense?  An  excellent  answer  is  found 
in  a  definition  given  about  one  generation  ago  by  a  distin- 
guished American  mathematician.  Professor  Benjamin 
Peirce:  ''Mathematics  is  the  science  which  draws  neces- 
sary conclusions,"— a  formulation  of  like  significance  with 
the  following  fine  mot  by  Professor  William  Benjamin 
Smith:  "Mathematics  is  the  imiversal  art  apodictic." 
These  statements,  though  neither  of  them  is  adequate,  are 
both  of  them  telling  approximations,  at  once  foreshadow- 
ing and  neatly  summarising  for  popular  use,  the  epoch- 
making  thesis  established  by  the  creators  of  modern  logic, 
namely,  that  mathematics  is  included  in,  and,  in  a  pro- 
found sense,  may  be  said  to  be  identical  with.  Symbolic 
Logic.  Observe  that  the  emphasis  falls  on  the  quality  of 
being  "necessary,"  i.e.j  correct  logically,  or  valid  formally. 

But  why  are  mathematical  conclusions  correct?  Is  it 
that  the  mathematician  has  a  reasoning  faculty  essentially 
difi^erent  in  kind  from  that  of  other  men?  By  no  means. 
What,  then,  is  the  secret?  Reflect  that  conclusion  implies 
premises,  that  premises  involve  terms,  that  terms  stand  for 
ideas  or  concepts  or  notions,  and  that  these  latter  are  the 
ultimate  material  with  which  the  spiritual  architect,  called 
the  Reason,  designs  and  builds.  Here,  then,  one  may  ex- 
pect to  find  light.  The  apodictic  quality  of  mathematical 
thought,  the  correctness  of  its  conclusions  as  conclusions, 
are  due,  not  to  any  special  mode  of  ratiocination,  but  to 
the  character  of  the  concepts  with  which  it  deals.  What  is 
that  distinctive  characteristic?    The  answer  is:  precision 
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and  completeness  of  determination.  But  how  comes  the 
mathematician  by  such  completeness?  There  is  no  mys- 
terious trick  involved:  some  concepts  admit  of  such  preci- 
sion and  completeness,  others  do  not;  the  mathematician  is 
one  who  deals  with  those  that  do. 

The  matter,  however,  is  not  quite  so  simple  as  it  sounds, 
and  I  bespeak  your  attention  to  a  word  of  caution  and  of 
further  explanation.  The  ancient  maxim,  ex  nihilo  nihil 
fit,  may  well  be  doubted  where  it  seems  most  obviously 
valid,  namely,  in  the  realm  of  matter,  for  it  may  be  that 
matter  has  evolved  from  something  else;  but  the  maxim 
cannot  be  ultimately  denied  where  its  application  is  least 
obvious,  namely,  in  the  realm  of  mind,  for  without  principia 
in  the  strictest  sense,  doctrine  is,  in  the  strictest  sense,  im- 
possible. And  when  the  mathematician  speaks  of  complete 
determination  of  concepts  andof  rigor  of  demonstration,  he 
does  not  mean  that  the  undefined  and  the  undemonstrated 
have  been  or  can  be  entirely  eliminated  from  the  founda- 
tions of  his  science.  He  knows  that  such  elimination  is 
impossible;  he  knows,  too,  that  it  is  unnecessary,  for  some 
undefinable  ideas  are  perfectly  clear  and  some  undemon- 
strable  propositions  are  perfectly  precise  and  certain.  It 
is  in  terms  of  such  concepts  that  a  definable  notion,  if  it  is 
to  be  mathematically  available,  must  admit  of  complete 
determination,  and  in  terms  of  such  propositions  that 
mathematical  discourse  secures  its  rigor.  It  is,  then,  of 
such  indefinables  among  ideas  and  such  indemonstrables 
among  propositions — paradoxical  as  the  statement  may 
appear — ^that  the  foundations  of  mathematics  in  its  ideal 
conception  are  composed;  and  whatever  doctrine  is  logi- 
cally constructible  on  such  a  basis  is  mathematics  either  ac- 
tually or  potentially.  I  am  not  asserting  that  the  substruc- 
ture herewith  characterized  has  been  brought  to  completion. 
It  is  on  the  conception  of  it  that  the  accent  is  here  designed 
to  fall,  for  it  is  the  conception  as  such  that  at  once  afi^ords 
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to  fundamental  investigation  a  goal  and  a  guide  and  fur- 
nishes the  means  of  giving  the  science  an  adequate  defini- 
tion. 

On  the  other  hand,  actually  to  realize  the  conception  re- 
quires that  the  foundation  to  be  established  shall  both  in- 
clude every  element  that  is  essential  and  exclude  every  one 
that  is  not.  For  a  foundation  that  subsequently  demands 
or  allows  superfoetation  of  hypotheses  is  incomplete;  and 
one  that  contains  the  non-essential  is  imperfect.  Of  the 
two  problems  thus  presented,  it  is  the  latter,  the  problem 
of  exclusion,  of  reducing  principles  to  a  minimum,  of  ap- 
plying Occam's  Razor  to  the  pruning  away  of  non-essen- 
tials,— ^it  is  that  problem  that  taxes  most  severely  both  the 
analjrtic  and  the  constructive  powers  of  criticism.  And  it 
is  to  the  solution  of  that  problem  that  the  same  critical 
spirit  of  Oiu*  time,  which  in  other  fields  is  reconstructing 
theology,  burning  out  the  dross  from  philosophy,  and 
working  relentless  transformations  of  thought  on  every 
hand,  has  directed  a  chief  movement  of  modem  mathe- 
matics. 

Apart  from  its  technical  importance,  which  can  scarcely 
be  overestimated,  the  power,  depth  and  comprehensiveness 
of  the  modern  critical  movement  in  mathematics,  make  it 
one  of  the  most  significant  scientific  phenomena  of  the  last 
century.  Double  in  respect  to  origin,  the  movement  itself 
has  been  composite.  One  component  began  at  the  very 
centre  of  mathematical  activity,  while  the  other  took  its 
rise  in  what  was  then  erroneously  regarded  as  an  alien  do- 
main, the  great  domain  of  symbolic  logic. 

A  word  as  to  the  former  component.  For  more  than  a 
himdred  years  after  the  inventions  of  Analytical  Grcom- 
etry  and  the  Calculus,  mathematicians  may  be  said  to  have 
fairly  rioted  in  applications  of  these  instruments  to  phy- 
sical, mechanical  and  geometric  problems,  without  concern- 
ing themselves  about  the  nicer  questions  of  fundamental 
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principles,  cogency,  and  precision.  In  the  latter  part  of 
the  eighteenth  century  the  eflForts  of  Euler,  Lacroix  and 
others  to  systematize  results  served  to  reveal  in  a  startling 
way  the  necessity  of  improving  foundations.  Construc- 
tive work  was  not  indeed  arrested  by  that  disclosure.  On 
the  contrary  new  doctrines  continued  to  rise  and  old  ones 
to  expand  and  flourish.  But  a  new  spirit  had  begun  to 
manifest  itself.  The  science  became  increasingly  critical 
as  its  towering  edifices  more  and  more  challenged  attention 
to  their  foundations.  Manifest  already  in  the  work  of 
Gauss  and  Lagrange,  the  new  tendence,  under  the  power- 
ful impulse  and  leadership  of  Cauchy,  rapidly  develops 
into  a  momentous  movement.  The  Calculus,  while  its  in- 
strumental efficacy  is  meanwhile  marvelously  improved,  is 
itself  advanced  from  the  level  of  a  tool  to  the  rank  and  dig- 
nity of  a  science.  The  doctrines  of  the  real  and  of  the 
complex  variable  are  grounded  with  infinite  patience  and 
care,  so  that,  owing  chiefly  to  the  critical  constructive 
genius  of  Weierstrass  and  his  school,  that  stateliest  of  all 
the  pure  creations  of  the  himoian  intellect — ^the  Modern 
Theory  of  Functions  with  its  manifold  branches — ^rests  to- 
day on  a  basis  not  less  certain  and  not  less  enduring  than 
the  very  integers  with  which  we  count.  The  movement 
still  sweeps  on,  not  only  extending  to  all  the  cardinal  divi- 
sions of  Analysis  but,  through  the  agencies  of  such  as 
Lobatschewsky  and  Bolyai,  Grassmann  and  Riemann,  Cay- 
ley  and  Klein,  Hilbert  and  Lie,  recasting  the  foundations 
of  Geometry  also.  And  there  can  scarcely  be  a  doubt  that 
the  great  domains  of  Mechanics  and  Mathematical  Physics 
are  by  their  need  destined  to  a  like  invasion. 

In  the  light  of  all  this  criticism,  mathematics  came  to  ap- 
pear as  a  great  ensemble  of  theories,  compendent  no 
doubt,  interpenetrating  each  other  in  a  wondrous  way,  yet 
all  of  them  distinct,  each  built  up  by  logical  processes  on  its 
own  appropriate  basis  of  pure  h3rpotheses,  or  assiunptions, 
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or  postulates.  As  all  the  theories  were  thus  seen  to  rest 
equally  on  hypothetical  foundations,  all  were  seen  to  be 
equally  legitimate;  and  doctrines  like  those  of  Quater- 
nions, non-Euclidian  geometry  and  H3rperspace,  for  a 
time  suspected  because  based  on  postulates  not  all  of  them 
traditional,  speedily  overcame  their  heretical  reputations 
and  were  admitted  to  the  circle  of  the  lawful  and  orthodox. 
It  is  one  thing,  however,  to  deal  with  the  principal  divi- 
sions of  mathematics  severally,  underpinning  each  with  a 
foundation  of  its  own.  That,  broadly  speaking,  has  been 
the  plan  and  the  effect  of  the  critical  movement  as  thus  far 
sketched.  But  it  is  a  very  different  and  a  profounder 
thing  to  underlay  all  the  divisions  at  once  with  a  single 
foundation,  with  a  foundation  that  shall  serve  as  a  support, 
not  merely  for  all  the  divisions  but  for  something  else, 
distinct  from  each  and  from  the  sum  of  all,  namely,  for 
the  whole,  the  science  itself,  which  they  constitute.  It  is 
nothing  less  than  that  achievement  which,  unconsciously  at 
first,  consciously  at  last,  has  been  the  aim  and  goal  of  the 
other  component  of  the  critical  movement,  that  component 
which,  as  already  said,  found  its  origin  and  its  initial  in- 
terest in  the  field  of  symbolic  logic.  The  advantage  of  em- 
ploying symbols  in  the  investigation  and  exposition  of  the 
formal  laws  of  thought  is  not  a  recent  discovery.  As  every- 
one knows,  symbols  were  thus  employed  to  a  small  extent 
by  the  Stagirite  himself.  The  advantage,  however,  was 
not  ptu'sued;  because  for  two  thousand  years  the  eyes  of 
logicians  were  blinded  by  the  blazing  genius  of  the  "master 
of  those  that  know."  With  the  single  exception  of  the 
reign  of  Euclid,  the  annals  of  science  afford  no  match  for 
the  t3npanny  that  has  been  exercised  by  the  logic  of  Aristotle. 
Even  the  important  logical  researches  of  Leibniz  and  Lam- 
bert and  their  daring  use  of  symbolical  methods  were  power- 
less to  break  the  spell.  It  was  not  till  1854  when  George 
Boole,havinginventedan  algebra  to  trace  and  illuminate  the 
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subtle  ways  of  reason,  published  his  symbolical  "Investiga- 
tion of  the  Laws  of  Thought,"  that  the  revolution  in  logic 
really  began.  For,  although  for  a  time  neglected  by 
logicians  and  mathematicians  alike,  it  was  Boole's  work 
that  inspired  and  inaugurated  the  scientific  movement  now 
known  and  honored  throughout  the  world  under  the  name 
of  Symbolic  Logic. 

It  is  true,  the  revolution  has  advanced  in  silence.  The 
discoveries  and  creations  of  Boole's  successors,  of  C.  S. 
Peirce,  of  Schroder,  of  Peano  and  of  their  disciples  and 
peers,  have  not  been  proclaimed  by  the  daily  press.  Com- 
merce and  politics,  gossip  and  sport,  accident  and  crime, 
the  shallow  and  transitory  affairs  of  the  exoteric  world,— 
these  have  filled  the  columns  and  left  no  room  to  publish 
abroad  the  deep  and  abiding  things  achieved  in  the  silence 
of  cloistral  thought.  The  demonstration  by  symbolical 
means  of  the  fact  that  the  three  laws  of  Identity,  Excluded 
Middle  and  Non-contradiction  are  absolutely  independent, 
none  of  them  being  derivable  from  the  other  two;  the  dis- 
covery that  the  syllogism  is  not  deducible  from  those  laws 
but  has  to  be  postulated  as  an  independent  principle;  the 
discovery  of  the  astounding  and  significant  fact  that  false 
propositions  imply  all  propositions  and  that  true  ones, 
though  not  implying,  are  implied  by,  all;  the  discovery 
that  most  reasoning  is  not  syllogistic,  but  is  asyllogistic, 
in  form,  and  that,  therefore,  contrary  to  the  teaching  of 
tradition,  the  class-logic  of  Aristotle  is  not  adequate  to  all 
the  concerns  of  rigorous  thought;  the  discovery  that  Re- 
lations, no  less  than  Classes,  demand  a  logic  of  their  own, 
and  that  a  similar  claim  is  valid  in  the  case  of  Propositions : 
no  intelligence  of  these  events  nor  of  the  immense  multi- 
tude of  others  which  they  but  meagrely  serve  to  hint  and  to 
exemplify,  has  been  cabled  round  the  world  and  spread 
broadcast  by  the  flying  bulletins  of  news.  Even  the  scien- 
tific public,  for  the  most  part  accustomed  to  viewing  the 
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mind  as  only  the  instrument  and  not  as  a  subject  of  study, 
has  been  slow  to  recognize  the  achievements  of  modem  re- 
search in  the  minute  anatomy  of  thought.  Indeed  it  has 
been  not  uncommon  for  students  of  natural  science  to 
sneer  at  logic  as  a  stale  and  profitless  pursuit,  as  the  barren 
mistress  of  scholastic  minds.  These  men  have  not  been 
aware  of  what  certainly  is  a  most  profound,  if  indeed  it  be 
not  the  most  significant,  scientific  movement  of  our  time. 
In  America,  in  England,  in  Germany,  in  France,  and 
especially  in  Italy— supreme  histologist  of  the  human  un- 
derstanding— ^the  deeps  of  mind  and  logical  reality  have 
been  explored  in  our  generation  as  never  before  in  the  his- 
tory of  the  world.  Owing  to  the  power  of  the  symbolic 
method,  not  only  the  foundations  of  the  Aristotelian  logic 
-the  Calculus  of  Classes— have  been  recast,  but  side  by 
side  with  that  everlasting  monument  of  Greek  genius, 
there  rise  today  two  other  structures,  fit  companions  of 
the  ancient  edifice,  namely,  the  LiOgic  of  Relations  and  the 
Logic  of  Propositions. 

And  what  are  the  entities  that  have  been  found  to  consti- 
tute the  base  of  that  triune  organon?  The  answer  is  sur- 
prising: a  score  or  so  of  primitive,  indemonstrable,  proposi- 
tions together  with  less  than  a  dozen  undefinable  notions, 
called  logical  constants.  But  what  is  more  surprising — 
for  here  we  touch  the  goal  and  are  enabled  to  enunciate 
what  has  been  justly  called  "one  of  the  greatest  discov- 
eries of  our  age" — ^is  the  fact  that  the  basis  of  logic  is  the 
basis  of  mathematics  also.  Thus  the  two  great  components 
of  the  critical  movement,  though  distinct  in  origin  and  fol- 
lowing separate  paths,  are  f  oimd  to  converge  at  last  in  the 
thesis:  Symbolic  Logic  is  Mathematics,  Mathematics  is 
Symbolic  Logic,  the  twain  are  one. 

Is  it  really  so?  Does  the  identity  exist  in  fact?  Is  it 
true  that  so  simple  a  unifying  foundation  for  what  has 
hitherto  been  supposed  two  distinct  and  even  mutually 
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alien  interests  has  been  actually  ascertained?  The  basal 
masonry  is  indeed  not  yet  completed  but  the  work  has  ad- 
vanced so  far  that  the  thesis  stated  is  beyond  dispute  or 
reasonable  doubt.  Primitive  propositions  appear  to  allow 
some  freedom  of  choice,  questions  still  exist  regarding  rel- 
ative fundamentality,  and  statements  of  principles  have 
not  yet  crystallized  into  settled  and  final  form;  but  regard- 
ing the  nature  of  the  data  to  be  assumed,  the  smallness  of 
their  number  and  their  adequacy,  agreement  is  substantial. 
In  England,  Russell  and  Whitehead  are  successfully  en- 
gaged now  in  forging  "chains  of  deduction"  binding  the 
cardinal  matters  of  Analysis  and  Geometry  to  the  premises 
of  (Jeneral  Logic,  while  in  Italy  the  Formulaire  de  Math 
matiques  of  Peano  and  his  school  has  been  for  some  yea 
growing  into  a  veritable  encyclopedia  of  mathematir*' 
wrought  by  the  means  and  clad  in  the  garb  of  symbol 
logic. 

But  is  it  not  incredible  that  the  concept  of  number  with 
all  its  distinctions  of  cardinal  and  ordinal,  fractional  and 
whole,  rational  and  irrational,  algebraic  and  transcenden- 
tal, real  and  complex,  finite  and  infinite,  and  the  concept  of 
geometric  space,  in  all  its  varieties  of  form  and  dimension- 
ality, is  it  not  incredible  that  mathematical  ideas,  surpass- 
ing in  multitude  the  sands  of  the  sea,  should  be  precisely 
definable,  each  and  all  of  them,  in  terms  of  a  few  logical 
constants,  in  terms,  i.e.,  of  such  indefinable  notions  as  such 
that,  implication,  denoting,  relation;  class,  propositional 
function,  and  two  or  three  others?  And  is  it  not  incredible 
that  by  means  of  so  few  as  a  score  of  premises  (composed 
of  ten  principles  of  deduction  and  ten  other  indemon- 
strable propositions  of  a  general  logical  nature) ,  the  entire 
body  of  mathematical  doctrine  can  be  strictly  and  formally 
deduced? 

It  is  wonderful,  indeed,  but  not  incredible.  Not  incred- 
ible in  a  world  where  the  mustard  seed  becometh  a  tree,  not 
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incredible  in  a  world  where  all  the  tints  and  hues  of  sea  and 
land  and  sky  are  derived  from  three  primary  colors,  where 
the  harmonies  and  the  melodies  of  music  proceed  from 
notes  that  are  all  of  them  but  so  many  specifications  of 
four  generic  marks,  and  where  three  concepts — energy, 
m&<9s,  motion,  or  mass,  time,  space — ^apparently  suffice  for 
grasping  together  in  organic  unity  the  mechanical  phenom- 
ena of  a  universe. 

But  the  thesis  granted,  does  it  not  but  serve  to  justify 
the  cardinal  contentions  of  the  depreciators  of  mathemat- 
ics? Does  it  not  follow  from  it  that  the  science  is  only  a 
logical  grind,  suited  only  to  narrow  and  straitened  intel- 

cts  content  to  tramp  in  treadmill  fashion  the  weary 
^'.ounds  of  deduction?  Does  it  not  follow  that  Schopen- 
hauer was  right  in  regarding  mathematics  as  the  lowest 
.  ')rm  of  mental  activity,  and  that  he  and  our  own  genial 
and  enlightened  coimtryman,  Oliver  Wendell  Holmes, 
Were  right  in  likening  mathematical  thought  to  the  oper- 
ations of  a  calculating  machine?  Does  it  not  follow  that 
Huxley's  characterization  of  mathematics  as  "that  study 
which  knows  nothing  of  observation,  nothing  of  induction, 
nothing  of  experiment,  nothing  of  causation,"  is  surpris- 
ingly confirmed  by  fact?  Does  it  not  follow  that  Sir  Wil- 
liam Hamilton's  famous  and  terrific  diatribe  against  the 
science  finds  ample  warrant  in  truth?  Does  it  not  follow^ 
as  the  Scotch  philosopher  maintains,  that  mathematics  re- 
garded as  a  discipline,  as  a  builder  of  mind,  is  inferior? 
That  devotion  to  it  is  fatal  to  the  development  of  the  sensi- 
bilities and  the  imagination?  That  continued  pursuit  of 
the  study  leaves  the  mind  narrow  and  dry,  meagre  and 
lean,  disqualifying  it  both  for  practical  aflFairs  and  for 
those  large  and  liberal  studies  where  moral  questions  inter- 
vene and  judgment  depends,  not  on  nice  calculation  by 
rule,  but  on  a  wide  survey  and  a  balancing  of  probabilities? 
The  answer  is,  no.    Those  things  not  only  do  not  follow 
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but  they  are  not  true.  Every  count  in  the  indictment, 
whether  explicit  or  only  implied,  is  false.  Not  only  that, 
but  the  opposite  in  each  case  is  true.  On  that  point  there 
can  be  no  doubt;  authority,  reason  and  fact,  history  and 
theory,  are  here  in  perfect  accord.  Let  me  say  once  for  all 
that  I  am  conscious  of  no  desire  to  exaggerate  the  virtues 
of  mathematics.  I  am  willing  to  admit  that  mathematicians 
do  constitute  an  important  part  of  the  salt  of  the  earth.  But 
the  science  is  no  catholicon  for  mental  disease.  There  is  in 
it  no  power  for  transforming  mediocrity  into  genius.  It 
cannot  enrich  where  nature  has  impoverished.  It  makes  no 
pretense  of  creating  faculty  where  none  exists,  of  opening 
springs  in  desert  minds.  ''Du  bist  am  Ende—was  du 
bisf  The  great  mathematician,  like  the  great  poet^or 
great  naturalist  or  great  administrator,  is  bom.  My  con- 
tention shall  be  that  where  the  mathetic  endowment  is 
f oimd,  there  will  usually  be  found  associated  with  it,  as  es- 
sential implications  in  it,  other  endowments  in  generous 
measure,  and  that  the  appeal  of  the  science  is  to  the  whole 
mind,  direct  no  doubt  to  the  central  powers  of  thought, 
but  indirectly  through  sympathy  of  all,  rousing,  enlarging, 
developing,  emancipating  all,  so  that  the  faculties  of  will, 
of  intellect  and  feeling  learn  to  respond,  each  in  its  appro- 
priate order  and  degree,  like  the  parts  of  an  orchestra  to 
the  "urge  and  ardor"  of  its  leader  and  lord. 

As  for  Hamilton  and  Schopenhauer,  those  detractors 
need  not  detain  us  long.  Indeed  but  for  their  fame  and  the 
great  influence  their  opinions  have  exercised  over  "the  ig- 
norant mass  of  educated  men,"  they  ought  not  in  this  con- 
nection to  be  noticed  at  all.  Of  the  subject  on  which  they 
presimied  to  pronoimce  authoritative  judgment  of  con- 
demnation, they  were  both  of  them  ignorant,  the  former 
well  nigh  proudly  so,  the  latter  unawares,  but  both  of  them, 
in  view  of  their  pretensions,  disgracefully  ignorant.  Lack 
of  knowledge,  however,  is  but  a  venial  sin,  and  English- 
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speaking  mathematicians  have  been  disposed  to  hope  that 
Hamilton  might  be  saved  in  accordance  with  the  good  old 
catholic  doctrine  of  invincible  ignorance.  But  even  that 
hope,  as  we  shall  see,  must  be  relinquished.  In  1885  Wil- 
liam Whewell,  then  fellow  and  tutor  of  Trinity  College, 
Cambridge,  published  an  appreciative  pamphlet  entitled 
"Thoughts  on  the  Study  of  Mathematics  as  a  Part  of  a 
Liberal  Education."  The  author  was  a  brilliant  scholar. 
"Science  was  his  forte,"  but  "onmiscience  his  foible,"  and 
his  reputation  for  universal  knowledge  was  looming  large. 
That  reputation,  however,  Hamilton  regarded  as  his  own 
prerogative.  None  might  dispute  the  claim,  much  less 
share  the  glory  of  having  it  acknowledged  on  his  own  be- 
half. Whewell  must  be  crushed.  In  the  following  year 
Sir  William  replies  in  the  Edinburg  Review,  and  such  a 
show  of  learning  1  The  reader  is  apparently  confronted 
with  the  assembled  opinions  of  the  learned  world,  and— 
what  is  more  amazing— they  all  agree.  Literati  of  every 
kind,  of  all  nations  and  every  tongue,  orators,  philoso- 
phers, educators,  scientific  men,  ancient  and  modem, 
known  and  unknown,  all  are  made  to  support  Hamilton's 
claim,  and  even  the  most  celebrated  mathematicians  seem 
eager  to  declare  that  the  study  of  mathematics  is  unworthy 
of  genius  and  injures  the  mind.  Whewell  was  over- 
whelmed, reduced  to  silence.  His  promised  rejoinder 
failed  to  appear.  The  Scotchman's  victory  was  complete, 
his  fame  enhanced,  and  his  alleged  judgment  regarding  a 
great  human  interest  of  which  he  was  ignorant  has  reigned 
over  the  minds  of  thousands  of  men  who  have  been  either 
willing  or  constrained  to  depend  on  borrowed  estimates. 
But  even  all  this  may  be  condoned.  Jealousy,  vanity,  pa- 
rade of  learning,  may  be  pardoned  even  in  a  philosopher. 
Hamilton's  deadly  sin  was  none  of  these,  it  was  sinning 
against  the  light.  In  October,  1877,  A.  T.  Bledsoe,  then 
editor  of  the  Southern  Review— imfortimately  too  Uttle 

28 


known— published  an  article  in  that  journal  in  which  he 
proved  beyond  a  reasonable  doubt— I  have  been  at  the 
pains  to  verify  the  proof— that  Hamilton  by  studied 
selections  and  omissions  deliberately  and  maliciously 
misrepresented  the  great  authors  from  whom  he  quoted 
— d'Alembert,  Blaise  Pascal,  Descartes  and  others— 
distorting  their  express  and  unmistakable  meaning 
even  to  the  extent  of  complete  inversion.  This  same 
verdict  regarding  Hamilton's  vandalism,  in  so  far 
as  it  relates  to  the  works  of  Descartes,  was  independ- 
ently reached  by  Professor  Pringsheim  and  in  1904  an- 
nounced by  him  in  his  Festrede  before  the  Munich  Academy 
of  Sciences.  As  for  Schopenhauer,  I  regret  to  say  that  a  sim- 
ilar charge  and  finding  stand  against  him  also.  For  not  only 
did  he  endorse  without  examination  and  re-utter  Hamilton's 
tirade  in  the  strongest  terms,  thus  reinforcing  it  and  giving 
it  currency  on  the  continent,  but,  as  Pringsheim  has  shown, 
the  German  philosopher,  by  careful  excision  from  the 
writings  of  Lichtenberg,  converts  that  distinguished  physi- 
cist's just  strictures  on  the  then  flourishing  but  wajrward 
Combinatorial  School  of  mathematics  into  a  severe  con- 
denmation  of  mathematicians  in  general  and  of  the  science 
itself,  which,  nevertheless,  in  the  opening  but  omitted  line 
of  the  very  passage  from  which  Schopenhauer  quotes, 
is  characterized  by  Lichtenberg  as  '^eine  gar  herrliche 
Wissenschaft.^  Regarding  the  question  of  the  intrinsic 
merit  of  the  estimate  of  mathematics  which  these  two  most 
famous  and  influential  enemies  of  the  science  have  made  so 
largely  current  in  the  world  that  it  fairly  fills  the  atmo- 
sphere and  people  take  it  in  imconsciously  as  by  a  kind  of 
cerebral  suction,  I  shall  speak  in  another  connection.  What 
I  desire  to  emphasize  here  is  the  fact  that  neither  the  vast, 
splendid,  superficial  learning  of  the  pompous  author  of 
"The  Philosophy  of  the  Conditioned"  nor  the  pungence 
and  pith,  brilliance  and  intrepidity  of  the  author  of  "Die 
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Welt  als  Wille"  can  avail  to  constitute  either  of  them  an 
authority  in  a  subject  in  which  neither  was  informed  and  in 
which  both  stand  convicted  falsifiers  of  the  judgments  and 
opinions  of  other  men. 

As  to  Huxley  and  Holmes,  the  case  is  different.  Both 
of  them  were  generous,  genial  and  honest,  and  to  their 
opinions  on  any  subject  we  gladly  pay  respect  qualified 
only  as  the  former's  judgment  regarding  mathematics  was 
qualified  by  Sylvester  himself: 

"Verstandige'Leute  kannst  du  irren  sehn 
In  Sachen  namlich,  die  sie  nicht  verstehn/^ 

In  relation  to  Huxley's  statement  that  mathematical 
study  knows  nothing  of  observation,  induction,  experiment, 
and  causation,  it  ought  to  be  borne  in  mind  that  there  are 
two  kinds  of  observation:  outer  and  inner,  objective  and 
subjective,  material  and  immaterial,  sensuous  and  sense- 
transcending;  observation,  that  is,  of  physical  things  by  the 
bodily  senses,  and  observation,  by  the  inner  eye,  by  the  sub- 
tle touch  of  the  intellect,  of  the  entities  that  dwell  in  the  do- 
main of  logic  and  constitute  the  objects  of  pure  thought. 
For,  phrase  it  as  you  will,  there  is  a  world  that  is  peopled 
with  ideas,  ensembles,  propositions,  relations,  and  implica- 
tions, in  endless  variety  and  multiplicity,  in  structure  rang- 
ing from  the  very  simple  to  the  endlessly  intricate  and 
complicate.  That  world  is  not  the  product  but  the  object, 
not  the  creatm^  but  the  quarry  of  thought,  the  entities 
composing  it— propositions,  for  example,— being  no  more 
identical  with  thinking  them  than  wine  is  identical  with  the 
drinking  of  it.  Mind  or  no  mind,  that  world  exists  as  an 
extra-personal  affair,— Pragmatism  to  the  contraiy  not- 
withstanding. It  appears  to  me  to  be  a  radical  error  of  prag- 
matism to  blink  the  fact  that  the  most  fundamental  of  spir- 
itual things,  namely,  curiosity,  never  poses  as  a  maker  of 
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truth  but  is  found  always  and  only  in  the  attitude  of  seek- 
ing it.  Indeed  truth  might  be  defined  to  be  the  presuppo- 
sition or  the  complement  of  curiosity —as  that  without  whidi 
curiosity  would  cease  to  be  what  it  is.  The  constitution  of 
that  extra-personal  world,  its  intimate  ontological 
make-up,  is  logic  in  its  essential  character  and  substance  as 
an  independent  and  extra-personal  form  of  being,  while 
the  study  of  that  constitution  is  logic  pragmatically,  in 
its  character,  i.e.,  as  an  enterprise  of  mind.  Now — 
and  this  is  the  point  I  wish  to  stress— just  as  the  astron- 
omer, the  physicist,  the  geologist,  or  other  student 
of  objective  science  looks  abroad  in  the  world  of 
sense,  so,  not  metaphorically  speaking  but  literally,  the 
mind  of  the  mathematician  goes  forth  into  the  universe  of 
logic  in  quest  of  the  things  that  are  there;  exploring  the 
heights  and  depths  for  facts — ideas,  classes,  relationships, 
implications,  and  the  rest ;  observing  the  minute  and  elusive 
with  the  powerful  microscope  of  his  Infinitesimal  Analysis; 
observing  the  elusive  and  vast  with  the  limitless  telescope 
of  his  Calculus  of  the  Infinite;  making  guesses  regarding 
the  order  and  internal  harmony  of  the  data  observed  and 
collocated;  testing  the  hypotheses,  not  merely  by  the  com- 
plete induction  peculiar  to  mathematics,  but,  hke  his  col- 
league of  the  outer  world,  resorting  also  to  experimental 
tests  and  incomplete  induction;  frequently  finding  it  nec- 
essary, in  view  of  unforeseen  disclosures,  to  abandon  a  once 
hopeful  hjrpothesis  or  to  transform  it  by  retrenchment  or  by 
enlargement:— thus,  in  his  own  domain,  matching,  point 
for  point,  the  processes,  methods  and  experience  familiar  to 
the  devotee  of  natural  science. 

Is  it  replied  that  it  was  not  observation  of  the  objects  of 
pure  thought  but  the  other  kind,  namely,  sensuous  ob- 
servation, that  Huxley  had  in  mind,  then  I  rejoin  that, 
nevertheless,  observation  by  the  inner  eye  of  the  things  of 
thought  is  observation,  not  less  genuine,  not  less  difficult, 
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not  less  rich  in  its  objects  and  disciplinary  value,  than  is 
sensuous  observation  of  the  things  of  sense.  But  this  is  not 
all,  nor  nearly  all.  Indeed  for  direct  beholding,  for  imme- 
diate discerning,  of  the  things  of  mathematics  there  is  none 
other  light  but  one,  namely,  psychic  illumination,  but  medi- 
ately and  indirectly  they  are  often  revealed  or  at  all  events 
hinted  by  their  sensuous  coimterparts,  by  indications 
within  the  radiance  of  day,  and  it  is  a  great  mistake  to  sup- 
pose that  the  mathetic  spirit  elects  as  its  agents  those  who, 
having  eyes,  yet  see  not  the  things  that  disclose  themselves 
in  solar  light.  To  facilitate  eyeless  observation  of  his 
sense-transcending  world,  the  mathematician  invokes  the 
aid  of  physical  diagrams  and  physical  symbols  in  endless 
variety  and  combination;  the  logos  is  thus  drawn  into  a 
kind  of  diagrammatic  and  symbolical  incarnation,  gets  itself 
externalized,  made  flesh,  so  to  speak;  and  it  is  by  attentive 
physical  observation  of  this  embodiment,  by  scrutinizing 
the  physical  frame  and  make-up  of  his  diagrams,  equa- 
tions and  formulae,  by  experimental  substitutions  in,  and 
transformations  of,  them,  by  noting  what  emerges  as  es- 
sential and  what  as  accidental,  the  things  that  vanish  and 
those  that  do  not,  the  things  that  vary  and  the  things  that 
abide  unchanged,  as  the  transformations  proceed  and 
trains  of  algebraic  evolution  unfold  themselves  to  view, —  -  "^ 
it  is  thus,  by  the  laboratory  method,  by  trial  and  by  watch- 
ing, that  often  the  mathematician  gains  his  best  insight 
into  the  constitution  of  the  invisible  world  thus  depicted 
by  visible  symbols.  Indeed  the  importance  to  the  mathe- 
matician of  such  sensuous  observation  cannot  be  over- 
rated. It  is  not  merely  that  the  craving  to  see  has  led  to  the 
construction  of  the  manifold  models,  ingenious  and  noble, 
of  Schilling  and  others,  illustrating  important  parts  of 
Higher  Geometry,  Analysis  Situs,  Fimction  Theory  and 
other  doctrines,  but  the  annals  of  the  science  are  illustrious 
with  achievements  made  possible  by  facts  first  noted  by 
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the  physical  eye.  To  take  a  simple  example  from  ancient 
days,  it  was  by  observation  of  the  fact  that  the  squares  of 
certain  numbers  are  each  the  sum  of  two  other  squares,  the 
detection  and  collection  of  these  numbers  by  the  method  of 
trial,  observation  of  the  fact  that  apparently  all  and  only 
the  numbers  of  such  triplets  are  measures  of  the  sides  of 
right  triangles, — ^it  was  thus,  by  observation  and  experiment, 
by  the  method  of  incomplete  induction,  comimon  to  the 
experimental  sciences,  that  the  Pythagorean  theorem,  now 
familiar  throughout  the  world,  was  discovered.  It  was  by 
Leibniz's  observation  of  the  definitely  lawful  manner  in 
which  the  coeflScients  of  a  system  of  equations  enter  their 
solution  that  the  suggestion  came  of  a  notion  on  the  basis 
of  which  there  has  grown  up  in  our  time  an  imposing  theory, 
an  algebra  built  up  on  algebra— the  colossal  doctrine  of 
Determinants.  It  was  the  observation,  the  detection  by 
the  eye  of  Lagrange  and  Boole  and  Eisenstein,  of  the 
fact  that  linear  transformation  of  certain  algebraic  ex- 
pressions leaves  certain  functions  of  their  coeflScients  ab- 
solutely undisturbed  in  form,  unaltered  in  frame  of  con- 
stitution, that  gave  rise  to  the  concept,  and  therewith  to 
the  morphological  doctrine,  of  Invariants,  a  theory  filling 
the  heavens  like  a  light-bearing  ether,  penetrating  all  the 
branches  of  geometry  and  analysis,  revealing  everywhere 
abiding  configurations  in  the  midst  of  change,  everywhere 
disclosing  the  eternal  reign  of  the  law  of  Form.  It  was  in 
order  to  render  evident  to  sensuous  observation  and  to  keep 
constantly  before  the  physical  eye  the  pervasive  symmetry 
of  mathematical  thought  that  Hesse  in  the  employment  of 
homogeneous  coordinates  set  the  example,  since  then  gen- 
erally followed,  of  replacing  a  variety  of  diflferent  letters 
by  repetitions  of  a  single  one  distinguished  by  indices  or 
subscripts, — ^a  practice  yet  further  justified  on  groimds 
both  of  physical  and  of  intellectual  economy.  It  was  by 
sensuous  observation  that  Clerk  Maxwell,  in  the  beginning 
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of  his  wondrous  career,  detected  a  lack  of  symmetry  in  the 
then  recognized  equations  of  electro-dynamics  and  by  that 
observed  fact  together  with  a  discriminating  sense  of  the 
scientific  significance  of  esthetic  intimations,  that  he  was 
led  to  remove  the  seeming  blemish  by  the  addition  of  a 
term,  antedating  experimental  justification  of  his  daring 
dee4  by  twenty  years:  an  example  of  prescience  not  sur- 
pass by  that  of  Adams  and  Leverrier  who,  while  en- 
gaged in  the  study  of  planetary  disturbance,  each  of  them 
about  the  same  time  and  independently  of  the  other,  felt 
the  then  unknown  Neptune  "trembling  on  the  delicate 
thread  of  their  analysis"  and  correctly  informed  the  as- 
tronomer where  to  point  his  telescope  in  order  to  behold 
the  planet.  One  might  go  on  to  cite  the  theorem  of  Sturm 
in  Equation  Theory,  the  "Diophantine  theorems  of  Fer- 
mat"  in  the  Theory  of  Numbers,  the  Jacobian  "doctrine  of 
double  periodicity"  in  Function  Theory,  Legendre's  law 
of  reciprocity,  Sylvester's  reduction  of  Euler's  problem  of 
the  Virgins  to  the  form  of  a  question  in  Simple  Partitions, 
and  so  on  and  on,  thus  continuing  indefinitely  the  story 
of  the  great  role  of  observation,  experiment  and  incom- 
plete induction,  in  mathematical  discovery.  Indeed  it  is 
no  wonder  that  even  Gauss,  "facile  princeps  matemati- 
corum,"  even  though  he  dwelt  aloft  in  the  privacy  of  a 
genius  above  the  needs  and  ways  of  other  minds,  yet  pro- 
nounced mathematics  "a  science  of  the  eye." 

Indeed  the  time  is  at  hand  when  at  least  the  academic 
mind  should  discharge  its  traditional  fallacies  regarding 
the  nature  of  mathematics  and  thus  in  a  measure  promote 
the  emancipation  of  criticism  from  inherited  delusions  re- 
specting the  kind  of  activity  in  which  the  life  of  the  science 
consists.  Mathematics  is  no  more  the  art  of  reckoning 
and  computation  than  architecture  is  the  art  of  making 
bricks  or  hewing  wood,  no  more  than  painting  is  the  art  of 
mixing  colors  on  a  palette,  no  more  than  the  science  of  geol- 
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ogy  is  the  art  of  breaking  rocks,  or  the  science  of  anatomy 
the  art  of  butchering. 

Did  not  Babbage  or  somebody  invent  an  adding  ma- 
chine? And  does  it  not  follow,  say  Holmes  and  Schopen- 
hauer, that  mathematical  thought  is  a  merely  mechanical 
process?  Strange  how  such  trash  is  occasionally  found  in 
the  critical  offering  of  thoughtful  men  and  thus  acquires 
circulation  as  golden  coin  of  wisdom.  It  would  not  be 
sillier  to  argue  that,  because  Stanley  Jevons  constructed 
a  machine  for  producing  certain  forms  of  logical  infer- 
ence, therefore  all  thought,  even  that  of  a  philosopher  like 
Schopenhauer  or  that  of  a  poet  like  Holmes,  is  merely  a 
thing  of  pulleys  and  levers  and  screws,  or  that  the  pianola 
serves  to  prove  that  a  symphony  by  Beethoven  or  a  drama 
by  Wagner  is  reducible  to  a  trick  of  mechanics. 

But  far  more  pernicious,  because  more  deeply  imbedded 
and  persistent,  is  the  fallacy  that  the  mathematician's  mind 
is  but  a  syllogistic  mill  and  that  his  life  resolves  itself  into 
a  weary  repetition  of  A  is  BjB  is  C,  therefore  A  is  C;  and 
Q.E.D.  That  fallacy  is  the  Carthago  delenda  of  regnant 
methodology.  Reasoning,  indeed,  in  the  sense  of  com- 
pounding propositions  into  formal  arguments,  is  of  great 
importance  at  every  stage  and  turn,  as  in  the  deduction  of 
consequences,  in  the  testing  of  hjrpotheses,  in  the  detection 
of  error,  in  purging  out  the  dross  from  crude  material,  in 
chastening  the  deliverances  of  intuition,  and  especially  in 
the  final  stages  of  a  growing  doctrine,  in  welding  together 
and  concatenating  the  various  parts  into  a  compact  and  co- 
herent whole.  But,  indispensable  in  all  such  ways  as  syllogis- 
tic undoubtedly  is,  it  is  of  minor  importance  and  minor  dif- 
ficulty compared  with  the  supreme  matters  of  Invention 
and  Construction.  Begriffhildung,  the  resolution  of  the 
nebula  of  consciousness  into  star-forms  of  definite  ideas; 
discriminating  sensibility  to  the  logical  significances,  affini- 
ties and  bearings  of  these;  susceptibility  to  the  delicate 
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intimations  of  the  subtle  or  the  remote;  sensitiveness  to  dim 
and  fading  tremors  sent  below  by  breezes  striking  the 
higher  sails;  the  ability  to  grasp  together  and  to  hold  in 
steady  view  at  once  a  multitude  of  ideas,  to  transcend  the 
individuals  and,  compounding  their  forces,  to  seize  the  re- 
sultant meaning  of  them  all ;  the  ability  to  smnmon  not  only 
concepts  but  doctrines,  marshalling  them  and  bringing  liiem 
to  bear  upon  a  single  point,  like  great  armies  converging  to  a 
critical  centre  on  a  battle  field.  These  and  such  as  these  are 
the  powers  that  mathematical  activity  in  its  higher  roles  de- 
mands. The  power  of  ratiocination,  as  already  said,  is  of 
exceeding  great  importance  but  it  is  neither  the  base  nor 
the  crown  of  the  faculties  essential  to  "Mathematicised 
Man."  When  the  greatest  of  American  logicians,  speak- 
ing of  the  powers  that  constitute  the  bom  geometrician, 
had  named  Conception,  Imagination,  and  Generalization, 
he  paused.  Thereupon  from  one  in  the  audience  there 
came  the  challenge,  "What  of  Reason?"  The  instant  re- 
sponse, not  less  just  than  brilliant,  was:  "Ratiocination — 
that  is  but  the  smooth  pavement  on  which  the  chariot  rolls." 
When  the  late  Sophus  Lie,  great  comparative  anatomist 
of  geometric  theories,  creator  of  the  doctrines  of  Contact 
Transformations,  and  Infinite  Continuous  Groups,  and 
revolutionizer  of  the  Theory  of  Differential  Equations, 
was  asked  to  name  the  characteristic  endowment  of  the 
mathematician,  his  answer  was  the  following  quaternion: 
Phantasie,  Energie,  Selbstvertrauen,  Selbstkritik.  Not  a 
word,  you  observe,  about  ratiocination.  PhantamCj  not 
merely  the  fine  frenzied  fancy  that  gives  to  airy  nothings  a 
local  habitation  and  a  name,  but  the  creative  imagination 
that  conceives  ordered  realms  and  lawful  worlds  in  which 
our  own  universe  is  as  but  a  point  of  light  in  a  shining  sky ; 
EnergiCj  not  merely  endurance  and  doggedness,  not  per- 
sistence merely,  but  mental  vis  viva,  the  kinetic,  plimg- 
ing,  penetrating  power  of  intellect;  Selbstvertrauen  and 
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Selbstkritikj  self-confidence  aware  of  its  ground,  deepened 
by  achievement  and  reinforced  until  in  men  like  Richard 
Dedekindy  Bernhard  Bolzano  and  especially  Gcorg  Can- 
tor it  attains  to  a  spiritual  boldness  that  even  dares  leap 
from  the  island  shore  of  the  Finite  over  into  the  all- 
surrounding  boundless  ocean  of  Infinitude  itself,  and 
thence  brings  back  the  gladdening  news  that  the  shoreless 
vast  of  Transfinite  Being  difi^ers  in  its  logical  structure 
from  that  of  our  island  home  only  in  owning  the  reign  of 
more  generic  law. 

Indeed  it  is  not  siu*prising,  in  view  of  the  polydynamic 
constitution  of  the  genuinely  mathematical  mind,  that 
many  of  the  major  heroes  of  the  science,  men  like  Desar- 
gues  and  Pascal,  Descartes  and  Leibniz,  Newton,  Gauss 
and  Bolzano,  Helmholtz  and  Clifford,  Riemann  and  Sal- 
mon and  Pliicker  and  Poincare,  have  attained  to  high  dis- 
tinction in  other  fields  not  only  of  science  but  of  philosophy 
and  letters  too.  And  when  we  reflect  that  the  very  great- 
est mathematical  achievements  have  been  due,  not  alone 
to  the  peering,  microscopic,  histologic  vision  of  men  like 
Weierstrass,  illuminating  the  hidden  recesses,  the  minute 
and  intimate  structure  of  logical  reality,  but  to  the  larger 
vision  also  of  men  like  Klein  who  survey  the  kingdoms  of 
geometry  and  analysis  for  the  endless  variety  of  things 
that  flourish  there,  as  the  eye  of  Darwin  ranged  over  the 
flora  and  fauna  of  the  world,  or  as  a  commercial  monarch 
contemplates  its  industry,  or  as  a  statesman  beholds  an 
empire;  when  we  reflect  not  only  that  the  Calculus  of 
Probability  is  a  creation  of  mathematics  but  that  the  mas- 
ter mathematician  is  constantly  required  to  exercise  judg- 
ment— ^judgment,  that  is,  in  matters  not  admitting  of  cer- 
tainty— ^balancing  probabilities  not  yet  reduced  nor  even 
reducible  perhaps  to  calculation ;  when  we  reflect  that  he  is 
called  upon  to  exercise  a  function  analogous  to  that  of  the 
comparative  anatomist  like  Cuvier,  comparing  theories 
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and  doctrines  of  every  degree  of  similarity  and  dissimi- 
larity of  structure;  when,  finally,  we  reflect  that  he  seldom 
deals  with  a  single  idea  at  a  time,  but  is  for  the  most  part 
engaged  in  wielding  organized  hosts  of  them,  as  a  general 
wields  at  once  the  divisions  of  an  army  or  as  a  great  civil 
administrator  directs  from  his  central  office  diverse  and 
scattered  but  related  groups  of  interests  and  operations; 
then,  I  say,  the  current  opinion  that  devotion  to  mathe- 
matics unfits  the  devotee  for  practical  afi^airs  should  be 
known  for  false  on  a  priori  grounds.  And  one  should  be 
thus  prepared  to  find  that  as  a  fact  Gaspard  Monge,  cre- 
ator of  descriptive  geometry,  author  of  the  classic  "Appli- 
cations de  I'analyse  k  la  geometric";  Lazare  Camot,  au- 
thor of  the  celebrated  works,  "Geometric  de  position,"  and 
"Reflexions  sur  la  M6taphysique  du  Calcul  inflnitesimal"; 
Fourier,  inunortal  creator  of  the  "Theorie  analytique  de 
la  chaleur";  Arago,  rightful  inheritor  of  Mongers  chair  of 
geometry;  and  Poncelet,  creator  of  pure  projective  geom- 
etry; one  should  not  be  surprised,  I  say,  to  find  that  these 
and  other  mathematicians  in  a  land  sagacious  enough  to 
invoke  their  aid,  rendered,  alike  in  peace  and  in  war,  emi- 
nent public  service. 

To  speak  at  length,  if  that  were  necessary,  of  Huxley's 
deliverance  that  the  study  of  mathematics  "knows  nothing 
of  causation,"  the  "law  of  my  song  and  the  hastening  hour 
forbid."  Suffice  it  to  say  in  passing  that  when  the  mathe- 
matician seeks  the  consequences  of  given  suppositions,  say- 
ing Vhen  these  precede,  those  will  follow,'  and  when,  hav- 
ing plied  a  circle,  a  sphere  or  other  form  chosen  from 
among  infinitudes  of  configurations,  with  some  transforma- 
tion among  infinite  hosts  at  his  disposal,  he  speaks  of  its 
^cflFect,'  then,  I  submit,  he  is  employing  the  language  of 
causation  with  as  nice  propriety  as  it  admits  of  in  a  world 
where,  as  everyone  knows,  except  such  as  still  enjoy  the 
blessings  of  a  juvenile  philosophy,  the  best  we  can  say  is 
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that  the  ceaseless  shuttles  fly  back  and  forth,  and  streams  of 
events  without  original  source  flow  on  without  ultimate 
termination.  Indeed  it  is  a  certain  and  signal  lesson  of 
science  in  all  its  forms  everywhere  that  the  language  of 
cause  and  effect,  except  in  the  sense  of  facts  being  lawfully 
implied  in  other  facts,  has  no  indispensable  use. 

I  have  not  spoken  of  "Applied  Mathematics,'*  and  that 
for  the  best  of  reasons:  there  is,  strictly  speaking,  no  such 
thing.  The  term  indeed  exists,  and,  in  a  conservative  prac- 
tical world  that  cares  but  little  for  "The  nice  sharp  quil- 
lets of  the  law,"  it  will  doubtless  persist  as  a  convenient 
designation  for  something  that  never  existed  and  never 
can.  It  is  of  the  very  essence  ojf  the  practician  type  of 
mind  not  to  know  aught  as  it  is  in  itself  nor  aught  as 
self -justified  but  to  mistake  the  secondary  and  accidental 
for  the  primary  and  essential,  to  blink  and  elude  the  pres- 
ence of  immediate  worth,  and  being  thus  blind  to  instant 
and  immanenf  ends,  to  revel  in  means  and  uses  and  applica- 
tions, requiring  all  things  to  excuse  their  being  by  ex- 
traneous and  emanant  effects,— vindicating  the  stately  elm 
by  its  promise  of  liunber,  or  the  lily  by  its  message  of 
purity,  or  the  flood  of  Niagara  by  its  available  energy,  or 
even  knowledge  itself  by  the  worldly  advantage  and  the 
power  which  it  gives.  I  am  told  that  even  the  deep  and 
exquisite  terminology  of  art  has  been  to  some  extent  in- 
vaded by  such  barbarous  and  shallow  phrases  as  'applied 
music,'  'applied  architecture,'  'applied  sculpture,'  'ap« 
plied  painting,'  as  if  Beauty,  virgin  mother  of  art,  could, 
without  dissolution  of  her  essential  character,  consciously 
become  the  willing  drudge  and  paramour  of  Use.  And  I 
suppose  we  are  fated  yet  to  hear  of  applied  glory,  applied 
holiness,  applied  poetry— i.e.^  poetry  that  is  consciously 
pedagogic  or  that  aims  at  a  moral  and  thereby  sinks  or  rises 
to  the  level  of  a  sermon — of  applied  joy,  applied  ontol- 
ogy, yea,  of  applied  inapplicability  itself. 
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It  is  in  implications  and  not  in  applications  that  mathe- 
matics has  its  lair.  Applied  mathematics  is  mathematics 
simply  or  is  not  mathematics  at  all.  To  think  aright  is  no 
characteristic  striving  of  a  class  of  men;  it  is  a  common 
aspiration;  and  Mechanics,  Mathematical  Physics,  Mathe- 
matical Astronomy,  and  the  other  chief  Anwendungsge- 
biete  of  mathematics,  as  Geodesy,  Geophysics,  and  En- 
gineering in  its  various  branches,  are  all  of  them  but  so 
many  witnesses  to  the  truth  of  Biemann's  saying  that  "Na- 
tural science  is  the  attempt  to  comprehend  nature  by  means 
of  exact  concepts."  A  gas  molecule  regarded  as  a  minute 
sphere  or  other  geometric  form,  however  complicate;  stars 
and  planets  conceived  as  ellipsoids  or  as  points,  and  their 
orbits  as  loci;  time  and  space,  mass  and  motion  and  im- 
penetrability; velocity,  acceleration  and  energy;  the  con- 
cepts of  norm  and  average; — what  are  these  but  mathe- 
matical notions?  And  the  wondrous  garment  woven  of 
them  in  the  loom  of  logic — what  is  that  but  mathematics? 
Indeed  every  branch  of  so-called  applied  mathematics  is  a 
mixed  doctrine,  being  thoroughly  analyzable  into  two  dis- 
parate parts:  one  of  these  consists  of  determinate  concepts 
formally  combined  in  accordance  with  the  canons  of  logic, 
i.e.,  it  is  mathematics  and  not  natural  science  viewed  as  mat- 
ter of  observation  and  experiment;  the  other  is  such  matter 
and  is  natural  science  in  that  conception  of  it  and  not  mathe- 
matics. No  fibre  of  either  component  is  a  filament  of  the 
other.  It  is  a  fundamental  error  to  regard  the  term  Math- 
ematicisation  of  thought  as  the  importation  of  a  tool  into  a 
foreign  workshop.  It  does  not  signify  the  transition  of 
mathematics  conceived  as  a  thing  accomplished  over  into 
some  outlying  domain  like  physics,  for  example.  Its  sig- 
nificance is  different  radically,  far  deeper  and  far  wider. 
It  means  the  growth  of  mathematics  itself,  its  extension 
and  development  from  within;  it  signifies  the  continuous 
revelation,  the  endlessly  progressive  coming  into  view,  of 
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the  static  universe  of  logic;  or,  to  put  it  dynamically,  it 
means  the  evolution  of  intellect,  the  upward  striving  and 
aspiration  of  thought  everywhere,  to  the  level  of  cogency, 
precision  and  exactitude.  This  self -propagation  of  the  ra- 
tional logos,  the  springing  up  of  mathetic  rigor  even  in 
void  and  formless  places,  in  the  very  retreats  of  chaos,  is  to 
my  mind  the  most  impressive  and  significant  phenomenon 
in  the  history  of  science,  and  never  so  strikingly  manifest 
as  in  the  last  half  hundred  years.  Seventy-two  years  ago, 
even  Comte,  the  stout  advocate  of  mathematics  as  consti- 
tuting "the  veritable  point  of  departure  for  all  rational 
scientific  education,  general  or  special,"  expressed  the 
opinion  that  we  should  never  "be  in  position  by  any  means 
whatever  to  study  the  chemical  composition  of  the  stars." 
In  less  than  twenty-five  years  thereafter  that  negative 
prophecy  was  falsified  by  the  chemical  genius  of  Bunsen 
fortified  by  the  mathematics  of  Kirchoff.  Not  only  has 
mathematics  grown,  in  the  domain  of  Physics,  into  the  vast 
proportions  of  Rational  Dynamics,  but  the  derivative  and 
integral  of  the  Calculus,  and  Differential  Equations,  are 
more  and  more  finding  subsistence  in  Chemistry  also,  and 
by  the  work  of  Nemst  and  others  even  the  foundations  of 
the  latter  science  are  being  laid  in  mathematico-physical 
considerations.  Merely  to  sketch  most  briefly  the  mathe- 
matical literature  that  has  grown  up  in  the  field  of  Political 
Economy  requires  twenty-five  pages  of  the  above  men- 
tioned Encykhpddie  of  mathematics.  Similar  sketches  for 
Statistics  and  Life  Insurance  require  no  less  than  thirty 
and  sixty-five  pages  respectively.  Even  in  the  baffling  and 
elusive  matter  of  Psychology,  the  work  of  Herbart,  Fech- 
ner,  Weber,  Wundt  and  others  confirms  the  hope  that  the 
soil  of  that  great  field  will  some  day  support  a  vigorous 
growth  of  mathematics.  It  seems  indeed  as  if  the  entire 
surface  of  the  world  of  hmnan  consciousness  were  predes- 
tined to  be  covered  over,  in  varying  degrees  of  luxuriance, 
by  the  flora  of  mathetic  science. 
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But  while  mathematics  may  spring  up  and  flourish  in 
any  and  all  experimental  and  observational  fields,  it  is  by 
no  means  to  be  expected  that  'experiment  and  observation* 
'will  ever  thus  be  superseded.  Such  domains  are  rather  des- 
tined to  be  occupied  at  the  same  time  by  two  tenants,  math- 
ematical science  and  science  that  is  not  mathematical.  But 
while  the  former  will  serve  as  an  ideal  standard  for  the  lat- 
ter, mathematics  has  neither  the  power  nor  the  disposition 
to  disseize  experiment  and  observation  of  any  holdings  that 
are  theirs  by  the  rights  of  conquest  and  use.  Between 
mathematics  on  the  one  hand  and  non-mathematical  science 
on  the  other,  there  can  never  occur  collision  or  quarrel,  for 
the  reason  that  the  two  interests  are  ultimately  discrim- 
inated by  the  kind  of  curiosity  whence  they  spring.  The 
mathematician  is  curious  about  definite  naked  relation- 
ships, about  logically  possible  modes  of  order,  about  vari- 
eties of  implication,  about  completely  determined  or  de- 
terminable functional  relationships,  considered  solely  in 
and  of  themselves,  considered,  that  is,  without  the  slightest 
concern  about  any  question  whether  or  no  they  have  any 
external  or  sensuous  validity  or  other  sort  of  validity  than 
that  of  being  logically  thinkable.  It  is  the  aggregate  of 
things  thinkable  logically  that  constitutes  the  mathema- 
tician's universe,  and  it  is  inconceivably  richer  in  mathetic 
content  than  can  be  any  outer  world  of  sense  such  as  the 
physical  universe  according  to  which  we  chance  to  have  our 
physical  being. 

This  mere  speck  of  a  physical  universe  in  which  the 
chemist,  the  physicist,  the  astronomer,  the  biologist,  the 
sociologist,  and  the  rest  of  nature  students,  find  their  great 
fields  and  their  deep  and  teeming  interests,  may  be  a  realm 
of  invariant  uniformities,  or  laws;  it  may  be  a  mechani- 
cally organic  aggregate,  connected  into  an  ordered  whole 
by  a  tissue  of  completely  definable  functional  relationships; 
and  it  may  not.  It  may  be  that  the  universe  eternally  has 
been  and  is  a  genuine  cosmos;  it  may  be  that  the  external 
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sea  of  things  immersing  us,  although  it  is  ever  dianging  in- 
finitely, changes  only  lawfully,  in  accordance  with  a  system 
of  immutable  rules  of  order  that  constitute  an  invariant  at 
once  underived  and  indestructible  and  securing  everlasting 
harmony  through  and  through;  and  it  may  not  be  such. 
The  student  of  nature  assumes,  he  rightly  assumes,  that  it 
is;  and,  moved  and  sustained  by  characteristic  appropriate 
curiosity,  he  endeavors  to  find  in  the  outer  world  what  are 
the  elements  and  what  the  relationships  assiuned  by  him  to 
be  vahd  there.  The  mathematician  as  such  does  not  make 
that  assumption  and  does  not  seek  for  elements  and  rela- 
tionships in  the  outer  world. 

Is  the  assumption  correct?  Undoubtedly  it  is  admissible, 
and  as  a  working  hypothesis  it  is  undoubtedly  exceedingly 
useful  or  even  indispensable  to  the  student  of  external  na- 
ture; but  is  it  true?  The  mathematician  as  man  does  not 
know  although  he  cares.  Man  as  mathematician  neither 
knows  nor  cares.  The  mathematician  does  know,  how- 
ever, that,  if  the  assumption  be  correct,  every  relation- 
ship that  is  valid  in  nature  is,  in  abstractu,  an  element  in 
his  domain,  a  subject  for  his  study.  He  knows,  too,  at  least 
he  strongly  suspects,  that,  if  the  assmnption  be  not  correct, 
his  domain  remains  the  same  absolutely,  and  the  title  of 
mathematics  to  hiunan  regard  "would  remain  unimpeached 
and  unimpaired"  were  the  universe  without  a  plan  or,  hav- 
ing a  plan,  if  it  "were  unrolled  like  a  map  at  our  feet,  and 
the  mind  of  man  qualified  to  take  in  the  whole  scheme  of 
creation  at  a  glance." 

The  two  realms,  of  mathematics,  of  natural  science,  like 
the  two  curiosities  and  the  two  attitudes,  the  mathema- 
tician's and  the  nature  student's,  are  fundamentally  distinct 
and  disparate.  To  think  logically  the  logically  thinkable 
—that  is  the  mathematician's  aim.  To  assume  that  nature 
is  thus  thinkable,  an  embodied  rational  logos,  and  to 
discover   the   thought   supposed   incarnate   there — these 
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are  at  once  the  principle  and  the  hope  of  the  student  of 
nature. 

Suppose  the  latter  student  is  right  and  that  the  outer  uni- 
verse really  is  an  embodied  logos  of  reason,  does  it  follow 
that  all  the  logically  thinkable  is  incorporated  in  it?  It 
seems  not.  Indeed  there  appears  to  be  many  a  rational 
logos.  A  cosmos,  a  harmoniously  ordered  imiverse,  one 
that  through  and  through  is  self -compatible,  can  hardly  be 
the  whole  of  reason  materialized  and  objectified.  At  all 
events  the  mathematician  has  delight  in  the  conceptual  con- 
struction and  in  the  contemplation  of  divers  systems  that 
are  inconsistent  with  one  another  though  each  is  thoroughly 
self -coherent.  He  constructs  in  thought  a  suimmitless 
hierarchy  of  hyperspaces,  an  endless  series  of  ordered 
worlds,  worlds  that  are  possible  and  logically  actual.  And 
he  is  content  not  to  know  if  any  of  them  be  otherwise  ac- 
tual or  actualized.  There  is,  for  example,  a  Euclidian 
geometry  and  there  are  infinitely  many  kinds  of  non-Eu- 
clidian. These  doctrines,  regarded  as  true  descriptions  of 
some  one  actual  space,  are  incompatible.  In  our  universe, 
to  be  specific,  if  it  be  as  Plato  thought  and  natural  science 
takes  for  granted,  a  geometrized  or  geometrizable  affair, 
then  one  of  these  geometries  may  be,  none  of  them  may 
be,  not  all  of  them  can  be,  objectively  valid.  But  in  the 
infinitely  vaster  world  of  pxu^  thought,  in  the  world  of 
mathesis,  all  of  them  are  valid;  there  they  co-exist,  there 
they  interlace  and  blend  among  themselves  and  others  as 
differing  strains  of  a  hypercosmic  harmony. 

It  is  from  some  such  elevation,  not  the  misty  lowland  of 
the  sensuously  and  materially  Actual,  but  from  a  mount  of 
speculation  lawfully  rising  into  the  azure  of  the  logically 
Possible,  that  one  may  glimpse  the  dawn  heralded  by  the 
avowal  of  Leibniz:  ^'Ma  mStaphysique  est  toute  mathSma' 
tiquef*  Time  fails  me  to  deal  fittingly  with  the  great 
theme  herewith  suggested,  but  I  cannot  quite  forbear  to 
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express  briefly  my  conviction  that,  apart  from  its  service 
to  kindred  interests  of  thought  as  a  standard  of  clarity, 
rigor  and  certitude,  mathematics  is  and  will  be  found  to  be 
an  inexhaustible  quarry  of  material— of  ontologic  types,  of 
ideas  and  problems,  of  distinctions,  discriminants  and 
hints,  evidences,  analogies  and  intimations— all  for  the  ex- 
ploitation and  use  of  Philosophy,  Psychology,  and  Theol- 
ogy. The  allusion  is  not  to  such  celebrated  alliances  of 
philosophy  and  mathesis  as  flourished  in  the  school  of 
Pythagoras  and  in  the  gigantic  personalities  of  Plato, 
Descartes,  Spinoza,  and  Leibniz,  nor  to  the  more  technical 
mathematico-philosophical  researches  and  speculations  of 
our  own  time  by  such  as  C.  S.  Peirce,  Russell,  Whitehead, 
Peano,  G.  Cantor,  Couturat  and  Poincare,  glorious  as 
were  those  alliances  and  important  as  these  researches  are. 
The  reference  is  rather  to  the  unappreciated  fact  that  the 
measureless  accimiulated  wealth  of  the  realm  of  exact 
thought  is  at  once  a  marvelous  mine  of  subject  matter  and 
a  rich  and  ready  arsenal  for  those  great  human  concerns  of 
reflective  and  militant  thought  that  is  none  the  less  im- 
portant because  it  is  not  exact. 

For  the  vindication  of  that  claim,  a  hint  or  two  must  here 
suffice.  The  modern  mathematical  concepts  of  number, 
time,  space,  order,  infinitude,  finitude,  group,  manifold, 
functionality,  and  innumerable  hosts  of  others,  the  varied 
processes  of  mathematics,  and  the  principles  and  modes  of 
its  growth  and  evolution,  all  of  these  or  nearly  all  still  chal- 
lenge and  still  await  those  kinds  of  analysis  that  are  proper 
to  the  philosopher  and  the  psychologist.  The  psychology 
of  Euclidian,  non-Euclidian,  and  hyper  spaces,  the  ques- 
tion of  the  intuitabihty  of  the  latter,  the  secret  of  their  hav- 
ing become  not  only  indispensable  in  various  branches  of 
mathematics  but  instrumentally  useful  in  other  fields  also, 
as  in  the  kinetic  theory  of  gases ;  the  question,  for  example, 
why  it  is  that  while  thought  maintains  a  straightforward 
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course  through  four-dimensional  space,  imagination  trav- 
els through  it  on  a  zig-zag  path,  of  two  logically  identical 
configurations,  being  partially  or  completely  blind  to  the 
one,  yet  perfectly  beholding  the  other;  the  evaluation  and 
adjustment  of  the  contradictory  claims  of  Poincare  and 
his  school  on  the  one  hand  and  of  Mach  and  his  disciples 
on  the  other,  the  former  contending  that  Modem  Analysis 
is  a  "free  creation  of  the  human  spirit"  guided  indeed  but 
not  constrained  by  experience  of  the  external  world,  being 
merely  kept  by  this  from  aimless  wandering  in  wayward 
paths;  while  the  latter  maintain  that  mathematical  con- 
cepts, however  tenuous  or  remote  or  recondite,  have  been 
literally  evolved  continuously  in  accordance  with  the  needs 
of  the  animal  organism  and  with  environmental  conditions 
out  of  the  veriest  elements  (feelings)  of  physical  life,  and 
accordingly  that  the  purest  offspring  of  mathematical 
thought  may  trace  a  legitimate  lineage  back  and  down  to 
the  lowliest  rudiments  of  physical  and  physiological  expe- 
rience:— ^these  problems  and  such  as  these  are,  I  take  it, 
problems  for  the  student  of  mind  as  mind  and  for  the  stu- 
dent of  psycho-physics. 

Regarding  the  relations  of  mathesis  to  the  former 
"queen  of  all  the  sciences,"  I  have  on  this  occasion  but  little 
to  say.  I  do  not  believe  that  the  declined  estate  of  Theol- 
ogy is  destined  to  be  permanent.  The  present  is  but  an 
interregnmn  in  her  reign  and  her  fallen  days  will  have  an 
end.  She  has  been  deposed  mainly  because  she  has  not 
seen  fit  to  avail  herself  promptly  and  fully  of  the  dispensa- 
tions of  advancing  knowledge.  The  aims,  however,  of  the 
ancient  mistress  are  as  high  as  ever,  and  when  she  shall 
have  made  good  her  present  lack  of  modem  education  and 
learned  to  extend  a  generous  and  eager  hospitality  to 
modern  light,  she  will  reascend,  and  will  occupy  with  dig- 
nity as  of  yore  an  exalted  place  in  the  ascending  scale  of 
human  interests  and  the  esteem  of  enlightened  men.    And 
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mathematics,  by  the  character  of  her  imnost  being,  is  espe- 
cially qualified,  I  believe,  to  assist  in  the  restoration.  It 
was  but  little  more  than  a  generation  ago  that  the  mathe- 
matician, philosopher  and  theologian,  Bemhard  Bolzano, 
dispelled  the  clouds  that  throughout  all  the  foregone  cen- 
turies had  enveloped  the  notion  of  Infinitude  in  darkness, 
completely  sheared  the  great  term  of  its  vagueness  with- 
out shearing  it  of  its  strength,  and  thus  rendered  it  forever 
available  for  the  purposes  of  logical  discourse.  Whereas, 
too,  in  former  times  the  Infinite  betrayed  its  presence  not 
indeed  to  the  faculties  of  Logic  but  only  to  the  spiritual 
Imagination  and  Sensibility,  mathematics  has  shown,  even 
during  the  life  of  the  elder  men  here  present,— and  the 
achievement  marks  an  epoch  in  the  history  of  man,— that 
the  structure  of  Transfinite  Being  is  open  to  exploration 
by  the  organon  of  Thought.  Again,  it  is  in  the  mathe- 
matical doctrine  of  Invariance,  the  realm  wherein  are 
sought  and  found  configurations  and  types  of  being  that, 
amid  the  swirl  and  stress  of  countless  hosts  of  transforma- 
tions, remain  immutable,  and  the  spirit  dwells  in  contem- 
plation of  the  serene  and  eternal  reign  of  the  subtile  law 
of  Form,  it  is  there  that  Theology  may  find,  if  she  will, 
the  clearest  conceptions,  the  noblest  symbols,  the  most  in- 
spiring intimations,  the  most  illiuninating  illustrations,  and 
the  siu^st  guarantees  of  the  object  of  her  teaching  and  her 
quest,  an  Eternal  Being,  unchanging  in  the  midst  of  the 
universal  flux. 

It  is  not,  however,  by  any  considerations  or  estimates  of 
utility  in  any  form  however  high  it  be  or  essential  to  the 
worldly  weal  of  man ;  it  is  not  by  evaluating  mastery  of  the 
processes  of  measurement  and  computation,  though  these 
are  continuously  vital  everywhere  to  the  conduct  of  prac- 
tical life;  nor  is  it  by  strengthening  the  arms  of  natural 
science  and  speeding  her  conquests  in  a  thousand  ways  and 
a  himdred  fields;  nor  yet  by  extending  the  empire  of  the 
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human  intellect  over  the  realms  of  nmnber  and  space  and 
establishing  the  dominion  of  thought  throughout  the  uni- 
verse of  logic;  it  is  not  even  by  affording  argument  and 
fact  and  light  to  theology  and  so  contributing  to  the  ad- 
vancement of  her  supreme  concerns; — it  is  not  by  any  of 
these  considerations  nor  by  all  of  them  that  Mathematics, 
were  she  called  upon  to  do  so,  would  rightly  seek  to  vin- 
dicate her  highest  claims  to  htunan  regard.  It  requires  in- 
deed but  little  penetration  to  see  that  no  science,  no  art,  no 
doctrine,  no  hmnan  activity  whatever,  however  humble  or 
high,  can  ultimately  succeed  in  justifying  itself  in  terms 
of  measurable  fruits  and  emanant  efi^ects,  for  these  remain 
always  to  be  themselves  appraised,  and  the  process  of  such 
attempted  vindication  is  plainly  fated  to  issue  only  in  re- 
gression without  an  end.  Such  Baconian  apologetic,  when 
offered  as  final,  quite  mistakes  the  finest  mood  of  the  scien- 
tific spirit  and  is  beneath  the  level  of  academic  faith.  Science 
does  not  seek  emancipation  in  order  to  become  a  drudge,  she 
consents  to  serve  indeed  but  her  service  aims  at  freedom  as 
an  end. 

Man  has  been  so  long  a  slave  of  circumstance  and  need, 
he  has  been  so  long  constrained  to  seek  license  for  his 
summit  faculties,  in  lower  courts  without  appeal,  that  a 
sudden  transitory  moment  of  release  sets  him  trembling 
with  distrust  and  fear,  an  occasional  imperfect  vision  of  the 
instant  dignity  of  his  spiritual  enterprises  is  at  once  ob- 
scured by  doubt,  and  he  straightway  descends  into  the  mar- 
ket places  of  the  world  to  excuse  or  to  justify  his  illumina- 
tion, pleading  some  mere  utility  against  the  ignoring  or  the 
condemnation  of  an  insight  or  an  inspiration  whose  worth 
is  nevertheless  immediate  and  no  more  needs  and  no  more 
admits  of  utilitarian  justification  than  the  breaking  of 
morning  light  on  mountain  peaks  or  the  bounding  of  lambs 
in  a  meadow. 

The  solemn  cant  of  Science  in  our  day  and  her  sombre 
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visage  are  but  the  lingering  tone  and  shade  of  the  prison- 
house,  and  they  will  pass  away.  Science  is  destined  to  ap- 
pear as  the  child  and  the  parent  of  freedom  blessing  the 
earth  without  design.  Not  in  the  ground  of  need,  not  in 
bent  and  painful  toil,  but  in  the  deep-centred  play-instinct 
of  the  world,  in  the  joyous  mood  of  the  eternal  Being, 
which  is  always  young.  Science  has  her  origin  and  root ;  and 
her  spirit,  which  is  the  spirit  of  genius  in  moments  of  eleva- 
tion, is  but  a  sublimated  form  of  play,  the  austere  and  lofty 
analogue  of  the  kitten  playing  with  the  entangled  skein  or 
of  the  eaglet  sporting  with  the  moimtain  winds. 
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In  the  upbuilding  of  all  the  great  and  diverse  departments 
of  thought,  characteristic  methods  have  arisen  which  the 
human  reason  has  found  best  suited  to  the  pursuit  of  the 
many  phases  of  truth  which  it  seeks.  In  the  perfection  of 
methods  and  resourcefulness  in  applying  them,  no  age  has 
been  more  fertile  than  our  own.  Yet  one  ever  present 
danger  to  the  orderly  and  symmetrical  development  of 
modem  thought,  is  that  those  working  in  different  fields 
for  its  advancement  may  lose  touch  with  one  another,  and 
the  interchange  of  methods  and  results  so  essential  to  bal- 
anced growth,  be  neglected. 

If  in  such  a  course  of  lectures  as  this,  each  lecturer  com- 
ing from  a  neighboring  or  distant  field  succeeds  in  showing 
the  nature  of  the  evidence  he  has  been  taught  to  consider, 
his  methods  of  weighing  it  and  some  of  his  results,  the  uni- 
versity will  be  the  gainer  in  increased  knowledge,  in  broad- 
ened sympathies  and  in  a  deeper  realization  of  the  whole- 
ness of  truth. 

It  is  doubtful  if  our  understanding  of  the  unity  of  ex- 
ternal nature  can  ever  be  illuminated  by  the  lamp  of  any 
one  of  the  natural  sciences.  The  division  of  nature  into 
separate  departments  of  study  has  been  an  intellectual  ne- 
cessity caused  by  the  greatness  of  the  task. 

The  easiest  cleavage  would  separate  the  animate  from 
the  inanimate,  the  biological  from  the  physical  sciences. 
This  cleft,  the  first  to  form,  will  be  the  last  to  close;  for  to 
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define  the  precise  relations  of  life  to  matter  is  now  one  of 
the  most  intricate  and  difficult  problems  in  the  whole  range 
of  hmnan  endeavor.  Who  will  f midamentally  answer  the 
question,  how  does  a  seed  become  a  tree? 

The  phenomena  of  inanimate  matter  are  involved  and 
complicated  in  the  extreme,  but  those  of  living  matter  are 
even  harder  to  understand.  The  outward  or  objective 
manifestations  of  life,  are  of  a  material  or  physical  charac- 
ter, and  the  purpose  of  the  biologist  is  to  apply  to  them  the 
principles  of  physics  and  chemistry  as  far  as  these  will 
carry  him,  and  in  many  directions  tiiey  have  already  car- 
ried him  far.  When  however  we  consider  the  subjective 
phenomena  of  life,  or  consciousness,  the  question  seems  to 
me  a  metaphysical  one  and  we  are  without  assurance  that 
physics  and  chemistry  can  lead  us  beyond  the  boundaries 
of  it.  Indeed  just  where  physics  and  chemistry  leave  off, 
I  feel  a  real  and  deeper  problem  begins.  If  so,  the  ques- 
tion lies  at  present  beyond  the  reach  of  natural  science 
which  biologist  and  physicist  alike  interpret  as  the  science 
of  matter  and  energy. 

In  what  follows  I  shall  try  to  review  very  briefly  the 
principal  ideas  upon  which  modem  physics  rests  and  shall 
say  something  about  where  we  think  we  have  arrived  in  our 
search  for  knowledge.  I  need  scarcely  remind  you  that  in 
the  natural  sciences  as  in  more  practical  affairs,  how  we 
have  arrived  is  as  important  as  where  we  have  arrived.  I 
shall  therefore  spend  some  time  in  presenting  detached 
fragments  of  the  experimental  evidence  and  inferences 
upon  which  certain  conclusions  are  based,  hoping  in  this 
way  to  illustrate  some  of  the  constructive  methods  of 
reasoning  employed  in  research. 

The  ideas  which  underlie  all  our  thinking  are  space,  time 
and  inertia  or  mass.  With  space  and  time  as  a  back- 
ground, the  physicist  must  pm^sue  inertia  and  everything 
related  to  it,  along  every  conceivable  path.    In  this  pursuit 
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he  comes  upon  four  ultimate  though  related  conceptions: 
Matter,  Ether,  Electricity  and  Energy. 

The  historical  development  of  these  conceptions  cannot 
even  be  sketched  in  such  a  lecture  as  this,  but  it  should  be 
remembered  an  important  part  of  our  present  knowledge 
of  matter,  and  nearly  all  that  we  know  of  the  ether  and 
electricity,  has  been  gained  not  inmiediately  but  by  infer- 
ence. In  so  many  cases  we  see  or  know  directly  only  the 
first  and  last  link  of  a  chain  of  events  and  must  search  by 
indirect  means  for  the  mechanism  lying  between. 

At  bottom,  I  suppose,  the  ether,  electricity,  force, 
energy,  molecule,  atom,  electron,  are  but  the  symbols  of 
ova  groping  thoughts,  created  by  an  inborn  necessity  of 
the  human  mind  which  strives  to  make  all  things  reason- 
able. In  thus  reasoning  from  things  seen  and  tangible,  to 
things  unseen  and  intangible,  the  resoiu'ces  of  mathema- 
tical analysis  are  applied  to  the  mental  images  of  the  in- 
vestigator, images  often  suggested  to  him  by  his  know- 
ledge of  the  behavior  of  material  bodies.  This  process 
leads  first  to  a  working  hypothesis,  which  is  then  tested  in 
all  its  conceivable  consequences,  and  any  phenomena  not 
already  known  which  it  requires  for  its  fulfilment,  are 
sought  in  the  laboratory.  By  this  slow  advance  a  working 
hypothesis  which  has  satisfied  all  the  demands  put  upon  it 
gradually  becomes  a  theory  which  steadily  gains  in  author- 
ity as  more  and  more  new  lines  of  evidence  converge  upon 
it  and  confirm  it. 

If  we  now  consider  more  closely  the  nature  of  the  con- 
ceptions, matter,  ether,  electricity  and  energy,  we  shall 
later  find  that  matter,  ether  and  electricity  possess  some 
attributes  in  common,  and  if  we  take  careful  heed  to  what 
we  shall  understand  by  the  word,  we  may  call  them  sub- 
stances. Energy  appears  as  the  measure  of  their  possible 
interactions. 

Taking  energy  first:  All  the  numberless  changes  we 
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see  taking  place  in  the  universe  are,  we  think,  manifesta- 
tions of  the  interactions  among  matter,  ether  and  elec- 
tricity. With  every  changing  aspect  of  nature,  energy  is 
passing  from  body  to  body  and  undergoing  incessant 
transf ormations,  but  its  amount  is  always  measurable  by 
the  work  it  may  accomplish  when  harnessed. 

Our  knowledge  of  the  uncreatable  and  indestructible 
character  of  energy  has  given  us  a  universal  test  which  we 
may  freely  apply  to  all  phenomena  to  prove  our  know- 
ledge of  them.  For  when  the  required  energy  relations 
are  not  satislGed  by  our  explanations,  it  means  we  have 
not  got  to  the  bottom  of  the  case,  but  must  strike  deeper 
in  to  realize  the  whole  of  the  concealed  mechanism. 

Charmed  by  the  simplicity  and  sweep  of  the  law  of  the 
conservation  of  energy,  a  small  school  of  physicists,  who 
have  mostly  entered  in  by  the  door  of  physical  chemistry, 
have  frankly  set  energy  before  inertia  and  have  endeav- 
ored to  deduce  matter  and  all  else  from  it.  This  can  of 
course  be  done,  for  physics  has  become  a  body  of  thought 
so  closely  knit  together  that  all  things  in  it  are  somehow 
related.  Seen  broadly  however  the  new  method  has  few 
obvious  advantages  over  the  historic  procedure  and  not  a 
few  evident  defects. 

Matter  has  two  indisputable  hallmarks,  two  properties 
in  the  possession  of  which  all  the  infinitely  varied  forms  of 
matter  unite,  inertia  and  weight.  By  inertia  we  mean  that 
active  resistance  shown  by  every  piece  of  matter  to  any 
effort  to  change  its  motion;  while  the  mutual  attraction 
between  aU  material  bodies,  according  to  which  all  matter 
strives  to  collect  itself  into  one  huge  compact  lump,  we 
call  gravitation.  The  gravitational  pull  of  the  earth  upon 
a  portion  of  matter  is  its  weight.  If  we  find  anything  in 
the  world  however  strange  which  possesses  both  inertia 
and  weight,  we  may  call  it  matter  without  further  exami- 
nation. 
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The  ether  which  surrounds  and  encloses  all  our  universe 
we  came  first  to  know  as  the  bearer  of  waves  of  Hght  and 
heat  Ever  since  that  time  we  have  known  it  to  possess 
inertia;  for  no  medium  devoid  of  inertia  can  carry  for- 
ward a  wave  motion. 

Thus  the  ether  has  one  of  the  hallmarks  of  matter.  Has 
it  also  weight?  This  we  cannot  hope  to  know  until  we  find 
some  way  as  yet  undiscovered  to  alter  the  natural  distribu- 
tion of  ether  between  two  portions  of  space.  Here  it 
should  be  remembered  that  tiie  weight  of  gases  was  first 
proved  after  the  invention  of  the  air  pump  and  barometer. 
But  alas,  how  shall  we  go  about  building  an  ether  pimip 
when  all  material  walls  seem  more  porous  to  the  ether  than 
the  coarsest  sieve  is  to  air?  And  worse,  the  ether  appears 
to  be  incompressible.  The  question  of  weight  is  thus  at 
present  in  abeyance  and  we  leave  it. 

Of  the  properties  of  electricity  alone,  it  is  still  difficult  to 
speak.  The  subject  is  easiest  approached  from  the  rela- 
tions of  electricity  to  ether  on  the  one  hand  and  the  rela- 
tions of  electricity  to  matter  on  the  other.  It  is  in  this  last 
and  more  complicated  phase  of  our  subject,  that  the  most 
brilliant  advances  have  recently  been  made. 

To  state  the  case  between  electricity  and  ether,  we  must 
begin  with  Faraday  and  some  of  the  mental  images  he 
formed  of  the  connection  between  them,  which  have  proved 
at  once  the  most  simple  and  useful  aids  to  thought  to  be 
found  in  the  whole  history  of  physics.  Faraday  realized 
as  well  perhaps  as  we  do  to-day  that  electricity  could  no 
more  be  made  outright,  than  could  matter.  The  utmost 
which  could  be  done  was  to  separate  positive  and  negative 
electricity.  If  therefore,  any  one  exhibited  a  positive 
charge,  there  was  somewhere  in  the  universe  an  equal  nega- 
tive charge,  to  which  it  was  drawn  by  invisible  means 
across  the  intervening  space. 

Faraday  maintained  the  forces  of  attraction  were  due  to 
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some  kind  of  strain  in  the  ether  lying  between.  To  picture 
the  more  vividly  to  himself  and  to  others,  the  character  of 
the  stresses  in  this  medimn  transmitting  the  force  which 
one  charge  exerts  ujion  another,  he  supi>osed  contractile 
filaments  called  lines  of  force  to  traverse  the  ether  between 
the  charges.  To  make  the  ca^  more  definite  he  gave  di- 
rection to  these  lines  assuming  that  they  originated  on  the 
positive  charge  and  terminated  on  an  equal  negative 
charge  nearby,  or  far  away,  according  to  circumstances. 

The  motions  of  electric  charges  when  free  to  move,  and 
the  distribution  of  stresses  in  the  ether  roundabout,  show 
that  all  happens  as(  if  each  line  of  force  were  pulling  like  a 
stretched  elastic  thread  to  shorten  itself  and  draw  the 
charges  together^  and  at  the  same  time  unlike  any  elastic 
thread  we  know,  it  was  repelling  or  pushing  sidewise  at  the 
other  force  lines  near  it. 

If  a  charge  of  positive  electricity  be  given  to  a  metal 
sphere,  and  the  negative  charge  from  which  it  has  been 
separated  be  dissipated  to  remote  bodies  or  be  carried  so 
far  away  that  its  position  is  no  longer  of  any  inmiediate 
importance,  lines  of  force  will  start  from  the  spherical  sur- 
face of  the  conductor  in  all  outward  directions,  and  will  be 
precisely  radial.  As  many  lines  will  leave  from  any  one 
half  of  the  sphere  as  from  another.  This  equal  radial  ar- 
rangement of  the  lines  of  force  is  produced  by  the  sidewise 
shoving  of  each  line  of  force  upon  its  neighbors  until  the 
stresses  in  the  ether  at  the  bounding  sm^face  of  the  metal 
are  equal  on  all  sides. 

If  now  the  metal  sphere  with  its  charge  be  put  in  steady 
motion,  it  will  carry  its  lines  of  force  along  with  it,  and  if 
the  motion  be  not  too  swift,  all  the  lines  of  force  will  con- 
tinue radial.  But  with  this  motion  of  the  lines  of  electric 
force  through  the  ether,  a  wholly  new  and  additional  ethe- 
real force  appears — a  magnetic  force  which  did  not  exist 
when  the  charge  was  at  rest.  This  magnetic  force  is  al- 
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ways  at  right  angles  both  to  the  lines  of  electric  force  and 
to  the  direction  of  their  motion,  thus  encircling  the  moving 
charge.  The  planes  of  these  circles  are  perpendicular  to 
the  straight  path  along  which  the  charge  is  travelling. 

As  long  as  the  motion  and  charge  remain  miif  orm  there 
will  be  no  change  whatever  in  this  magnetic  force  except 
that  it  keeps  abreast  of  the  sphere  as  do  the  moving  lines  of 
electric  force  on  which  it  depends.  As  soon  as  the  motion 
ceases  the  magnetic  force  disappears  and  soon  all  is  as  it 
was  before  the  motion  began.  But  while  the  sphere  is  start- 
ing or  stopping,  before  it  has  reached  its  steady  motion  or 
while  it  is  coming  to  rest,  the  electric  and  magnetic  forces 
are  undergoing  readjustment  and  this  disturbance  spreads 
outward  through  the  ether  with  a  speed  precisely  equal  to 
the  speed  of  light.  Nor  is  this  a  chance  agreement  for  we 
now  know  that  light  consists  of  nothing  more  than  very 
rapidly  and  periodically  changing  electro-magnetic  forces 
travelling  out  through  the  ether  from  a  particular  source 
of  electric  disturbance,  called  a  luminous  body.  The 
ethereal  phenomena  we  have  noted  around  a  moving 
charge  faithfully  repeat  themselves  about  a  wire  carrying 
an  electric  current  and  it  was  here  that  Faraday  found 
them. 

To  the  mental  images  of  Faraday — ^these  lines  of  force 
which  helped  him  to  grapple  with  the  imseen,  to  form 
working  hypotheses,  to  experiment:  to  these  Maxwell  ap- 
plied the  powerful  resources  of  mathematical  analysis  and 
reared  the  splendid  structure  of  the  electro-magnetic 
theory.  Now  that  the  work  is  done  we  may  let  fall  the 
scaffolding  which  Faraday's  vivid  imagination  supplied 
but  we  could  not  earlier  have  done  without  it.  Here  we 
have  the  whole  chain,  mental  image,  hypothecs,  experi- 
ment, theory. 

As  we  now  take  up  what  we  believe  to  be  the  relations  of 
electricity  to  matter,  we  come  in  places  upon  sUppery 
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ground  and  the  bases  of  our  faith  rest  on  recent  founda- 
tions. 

At  the  outset  we  encounter  one  striking  difference  be- 
tween electricity  and  matter.  Every  free  charge  exerts  a 
force  upon  every  other  charge  in  the  universe,  just  as  every 
particle  of  matter  exerts  a  force  on  every  other  particle  of 
matter  however  distant.  But  with  matter  the  particles  are 
invariably  lu^ged  toward  each  other  while  electric  charges 
may  be  either  drawn  together  or  forced  apart  depending 
on  the  kinds  of  charges.  We  have  both  positive  and  nega- 
tive electricity  but  only  one  kind  of  matter. 

Just  how  these  two  kinds  of  electricity  are  different  we 
know  little  beyond  the  invariable  law  that  positive  attracts 
negative  and  repels  positive.  In  some  ways  positive  and 
negative  electricity  resemble  right  and  left  handed  things. 
If  the  same  number  of  right  and  left  handed  turns  be 
given  to  a  screw,  one  hand  will  precisely  undo  the  work  of 
the  other.  If  the  right  and  left  hands  be  brought  together 
they  fit  part  for  part,  but  two  right  gloves  are  a  poor  pair. 
On  the  contrary  there  is  no  right  and  left  to  gravitation. 
Two  pieces  of  matter  always  fit  in  the  gravitational  sense. 

The  bald  statements  of  the  laws  of  gravitation  and  elec- 
tric force  bear  a  strong  resemblance  to  each  other.  The 
laws  tell  us  how  the  forces  vary^  but  reveal  no  hint  of  the 
machinery  by  which  they  act. 

Gravitation  was  the  first  force  man  encountered  and  it  is 
still  the  one  he  knows  least  about  for  we  have  got  no  fur- 
ther than  where  Newton  left  it  two  and  a  half  centuries 
ago.  We  have  some  inkling  of  the  possible  machinery  by 
which  one  electric  charge  acts  upon  another  at  a  distance 
and  we  feel  nearly  as  sure  that  the  push  or  pull  is  carried 
by  the  ether  as  that  the  pull  of  a  horse  on  a  cart  is  through 
the  traces  which  bind  him  to  it.  With  gravitation  the  case 
is  very  different  for  we  have  n't  as  yet  the  slightest  valid 
conception  of  how  the  pull  of  one  mass  uj>on  another  is 
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conducted  across  the  intervening  space,  nor  what  conducts 
it.  We  can  get  no  further  until  the  speed  with  which  gra- 
vitational disturbances  travel  has  been  measured,  and  no 
one  at  present  seems  to  know  how  to  go  about  making  such 
an  experiment. 

One  further  difference  between  gravitation  and  electric 
force.  The  force  of  attraction  or  repulsion  between  two 
charges  of  electricity  is  diminished  by  replacing  the  free 
ether  between  them  with  any  material  medium,  but  the 
force  of  gravitation  between  two  bodies  remains  constant 
as  long  as  the  distance  remains  constant,  and  intervening 
masses  are  {>owerless  to  shield  or  to  alter  it.  Hence  we 
cannot  yet  attribute  the  gravitation  of  matter  to  any  elec- 
tricity which  may  be  contained  in  it,  nor  prove  the  ether  to 
be  the  medium  through  which  the  force  acts. 

Gravitation  is  still  unconnected,  unattached  to  anything 
else  in  nature;  as  independent  as  Mr.  Kipling's  "cat  that 
walked  by  himself,  and  all  places  were  alike  to  him."  It  is 
still  the  stumbling  block  to  the  physicist  which  it  has  been 
these  many  years.  How  can  he  explain  a  universe  when  he 
is  unable  to  give  a  reasonable  account  of  the  cement  which 
holds  it  together? 

Of  the  intimate  association  of  electricity  with  matter 
we  have  learned  much  from  careful  study  of  the  processes 
of  electric  conduction  in  solutions  and  gases. 

When  a  simple  chemical  comjiound,  (and  it  should  here 
be  borne  in  mind  that  the  molecule  of  a  compound  is  built 
up  of  atoms  of  at  least  two  different  kinds)— when  a 
simple  chemical  compound,  hydrochloric  acid  for  example, 
is  dissolved  in  water  and  an  electric  current  is  passed 
through  the  solution,  the  products  hydrogen  and  chlorine 
of  the  decomposed  acid  appear  in  definite  proportions  at 
the  points  where  the  current  enters  and  leaves  the  liquid — 
the  chlorine  where  the  current  enters,  the  hydrogen  where 
it  leaves.    We  know  this  current  to  consist  of  processions 
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of  single  charged  atoms,  a  disorderly  march  perhaps,  with 
a  crowd  of  bystanders  obstructing  the  way,  but  the  move- 
ment is  always  forward,  each  constituent  of  the  broken 
molecule  carrying  a  definite  electric  charge.  These  pro- 
cessions are  always  double.  The  atomic  carriers  of  the 
positive  charge  moving  in  one  direction,  those  carrying  the 
negative  charge  in  the  other.  The  same  quantity  of  posi- 
tive electricity  is  carried  by  one  procession,  as  negative 
electricity  by  the  other.  We  have  not  only  measiu-ed  the 
charge  carried  by  a  single  atom  but  the  average  speed  with 
which  the  atoms  traverse  the  solution.  It  has  been  found 
further  that  atoms  of  the  different  chemical  elements  hav- 
ing the  same  mating  value,  technically  called  valence,  al- 
ways carry  the  same  unvarying  charge  whether  the  atoms 
themselves  be  light  or  heavy.  These  charged  atoms,  in 
some  cases  atom  groups,  are  spoken  of  as  ions. 

Such  electrolytic  experiments  as  these  have  led  to  two 
surprising  results.  First:  no  electric  charge  smaller  than 
that  carried  by  an  atom  of  the  hydrogen  valence  has  yet 
been  found.  Second:  all  other  small  charges  are  exact 
multiples  of  this  value. 

We  have  long  been  f amiUar  with  the  idea  of  atoms  of 
matter  but  here  for  the  first  time  we  come  across  something 
which  looks  very  like  an  atom,  or  natural  unit,  of  electric- 
ity. The  justification  for  calling  it  an  atom  of  electricity 
is  like  the  argument  for  the  atom  of  matter.  Moreover  we 
know  some  eighty  different  kinds  of  material  atoms  but 
only  two  kinds  of  electric  atoms,  a  positive  and  a  negative. 
Thus  the  electric  atom  of  the  two  has  the  greater  claim  to 
simplicity.  When  we  speak  of  an  electric  atom  disregard- 
ing for  the  time  the  matter  associated  with  it,  we  call  it,  not 
an  ion  but  an  electron.  Evidence  will  later  be  given  sug- 
gesting ways  by  which  we  may  wrench  a  negative  electron 
wholly  free  from  matter,  and  experiment  with  it  in  its  de- 
tached and  piu'e  state. 
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We  are  now  in  a  position  to  consider  the  role  electric 
forces  play  in  holding  atoms  together  within  a  comj>ound 
molecule,  for,  from  the  foregoing,  it  appears  when  a  mole- 
cule is  broken  in  two,  the  fragments  are  always  found 
equally  and^  oppositely  charged,  and  they  doubtless  held 
these  charges  within  the  molecule.  But  the  distance  sepa- 
rating the  two  parts  was  then  so  small  that  all  the  lines  of 
force  from  the  positive  charge  ended  at  once  on  the  equal 
negative  charge,  and  no  force  lines  strayed  beyond  the 
molecular  boundary.  Hence  no  evidence  of  an  electrical 
charge  could  be  found  in  the  ether  outside  the  molecule.  It 
seems  probable  therefore  that  the  electric  force  between 
the  atoms  of  matter  in  the  molecule  supplies  the  chemist 
with  the  cement  he  has  long  called  chemical  affinity. 

The  ratio  of  the  electric  charge  to  the  mass  of  tJie  parti- 
cle on  which  it  rides  (in  our  processions)  has  come  to  be 
one  of  the  most  imjiortant  quantities  in  physics.  As  we 
know  both  the  quantity  of  matter  and  quantity  of  electric- 
ity transferred  by  a  given  electric  current,  we  can  express 
this  ratio  for  each  chemical  element.  Hydrogen  gives  the 
largest  ratio  found  in  solutions. 

Systematic  study  of  the  conduction  of  electricity  in 
gases  is  of  more  recent  origin  but  the  knowledge  gained 
from  it  not  only  confirms  the  ideas  formed  to  explain  con- 
duction in  solutions,  but  has  very  widely  extended  and  sim- 
plified them.  The  chief  difi^erence  between  electric  con- 
duction in  solutions  and  conduction  in  gases  arises  from 
the  large  number  of  broken  molecules  or  ions  always  pres- 
ent in  solutions.  These  require  only  the  presence  of  an 
electromotive  force  to  start  them  marching,  but  a  gas,  in  its 
natural  or  non-conducting  state,  contains  very  few  ions, 
not  enough  to  support  even  a  very  small  current,  and  for 
this  reason  gases  are  insulators. 

In  gases  however  there  are  many  ways  of  making  ions. 
X-rays,  radium  rays,  rays  of  ultra  violet  light  on  metals, 
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combustion  in  flames,  white  hot  bodies  of  every  sort  will  do 
it.  But  there  is  one  method  which  depends  on  the  violent 
collisions  of  ions  with  molecules  which  is  so  objective  in  its 
form  I  cannot  forbear  attempting  to  describe  it.  It  is  also 
the  method  which  leads  us  to  cathode  rays  and  much  more. 

Imagine  then  a  glass  tube  into  each  end  of  which  a  con- 
ducting rod  carrying  a  small  metal  disc  is  sealed.  These 
rods  may  at  will  be  connected  to  the  terminals  of  a  battery. 
If  while  the  tube  is  filled  with  a  gas,  in  its  non-conducting 
state,  the  battery  be  applied,  the  very  few  ions  always  pres- 
ent are  set  in  motion  but  the  too  frequent  collisions  in  the 
swarm  of  neutral  molecules  which  obstruct  the  way  pre- 
vent the  moving  ions  from  attaining  more  than  moderate 
speeds. 

By  connecting  the  tube  to  an  air  pump  as  many  as  we 
like  of  the  interfering  molecules  may  be  removed.  As 
more  and  more  gas  is  drawn  out  of  the  tube,  the  moving 
ions  encounter  fewer  and  fewer  collisions  and  in  conse- 
quence attain  higher  and  higher  speeds,  as  small  shot  might 
fall  through  a  gradually  dispersing  swarm  of  bees  poised 
in  midair.  The  longer  the  pumping  is  kept  up  the  greater 
the  maximum  speed  of  the  ions  becomes  and  the  more  vio- 
lent are  the  collisions  which  do  occur.  When  nearly  all  of 
the  gas  has  been  drawn  out  of  the  tube,  a  stage  is  reached 
where  the  encounters  between  flying  ion  and  indifferent 
molecule  become  so  violent  that  molecules  are  shattered 
and  new  ions  produced,  which  in  their  turn  work  more  de- 
struction. 

When  this  stage  is  reached,  the  gas  is  a  good  conductor, 
but  if  the  pumping  be  carried  too  far,  a  second  stage  ap- 
pears in  which  the  encounters  are  too  few  to  make  enough 
new  ions  to  support  the  current,  and  the  gas  finally  ceases 
to  conduct  systematically.  It  is  near  the  end  of  the  con- 
ducting stage  that  the  much  discussed  cathode  rays  appear. 
They  depart  from  the  cathode  or  metal  disc  in  the  end  of 
the  tube  connected  to  the  negative  side  of  the  battery. 
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The  extraordinary  resourcefulness,  shown  by  the  leading 
workers  in  this  jfield  of  recent  enquiry,  in  untangling  the 
complex  snarl  of  phenomena  presented,  marks  a  very  great 
achievement.  So  inspiring  from  the  himian  side  as  well  as 
the  physical  has  been  this  unequal  contest  of  man  with 
nature,  of  mind  struggling  against  disorder,  and  so  bravely 
done,  that  I  ask  yom^  indulgence  while  I  try  for  a  few  min- 
utes, f ragmentiurily,  to  describe  one  or  two  fundamental 
experiments. 

Cathode  rays  are  invisible  but  many  substances— for- 
tunately glass  is  of  the  number— shine  with  a  bright  phos- 
phorescent light  when  placed  in  the  path  of  the  rays.  By 
this  means  it  was  early  discovered  that  cathode  rays  travel 
in  straight  lines  which  always  leave  the  cathode  making 
right  angles  with  the  metal  surface  from  which  they  de- 
part. It  is  possible  therefore  to  make  the  cathode  concave 
or  saucer  shaped  and  thus  bring  the  rays  to  a  focus  at  some 
point  in  the  tube.  If  cathode  rays  are  thus  f  ocussed  upon 
the  blades  of  a  very  deUcate  paddle  wheel  which  rotates 
easily  ui>on  an  axis,  the  wheel  is  set  revolving  as  if  struck 
by  a  stream  of  moving  matter. 

The  rays  are  found  to  possess  an  unusual  power  of  pene- 
trating matter  impervious  to  light.  They  will  even  tra- 
verse a  considerable  thickness  of  aluminimi.  A  comparison 
of  the  absorbing  powers  of  different  materials  for  cathode 
rays  shows  absorption  to  be  roughly  proportional  to  the 
density  of  the  substance. 

There  is  a  iGeld  of  magnetic  force  about  a  beam  of  these 
rays  and  this  added  to  the  transfer  of  electricity  along  the 
path  gives  to  the  cathode  stream  the  distinguishing  marks 
of  an  electric  current  in  a  wire  or  a  procession  of  electri- 
cally charged  bodies.  If  a  magnet  be  brought  near  the 
tube  the  cathode  stream  is  deflected  from  its  direct  coiu'se. 
This  deflection  by  the  magnet  shows  three  things:  first, 
cathode  rays  are  not  of  the  nature  of  light  rays,  the  path  of 
which  a  magnet  is  powerless  to  change.   Second,  the  curved 
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path  which  the  stream  follows  again  shows  the  stream  to 
possess  inertia.  Third,  the  side  to  which  the  rays  are  de- 
flected indicates  a  stream  of  negative  electricity. 

Strongly  electrified  bodies  brought  near  the  tube  also  de- 
flect the  rays.  It  is  possible  to  determine  the  speed  and  the 
ratio  of  charge  to  the  mass  of  the  cathode  particle,  by  meas- 
urements of  the  curvature  of  the  path  due  to  the  combined 
magnetic  and  electrostatic  deflections.  Speeds  as  high  as 
one  tenth  the  velocity  of  light  or  100,000  times  the  speed 
of  a  modem  rifle  bullet  have  thus  been  observed.  The 
ratio  of  charge  to  mass  comes  out  nearly  a  thousand  times 
that  found  for  the  hydrogen  atom  by  electrolysis.  If  the 
charge  on  the  cathode  particle  is  no  larger  than  that  on  the 
hydrogen  atom,  which  was  called  an  atom  of  electricity, 
then  the  inertia  or  mass  of  these  particles  is  only  one  one- 
thousandth  part  of  the  mass  of  hydrogen  atoms. 

The  nature  of  cathode  rays  was  thus  determined  but  at 
this  stage  it  was  all  important  to  catch  a  known  number  of 
these  missiles  and  measiu'e  the  electric  charge  each  carried. 
As  the  estimated  size  of  these  minute  bodies  is  less  than 
one  ten-million-millionths  of  an  inch,  direct  counting  would 
be  both  slow  and  difficult,  yet  by  one  of  the  most  ingenious 
experiments  ever  performed,  Professor  J.  J.  Thomson 
did  it,  indirectly. 

To  bring  the  essential  features  of  this  remarkable  ex- 
periment before  you,  I  must  begin  some  way  ofi^  by  re- 
minding you  of  several  things  you  already  know.  For 
instance,  the  quantity  of  water  vapor  which  a  given  volume 
of  air  at  ordinary  pressures  can  hold  without  depositing 
it  as  a  mist  or  rain,  increases  with  the  temperature.  If  air 
inclosed  in  a  vessel  is  allowed  to  expand  suddenly  its  tem- 
perature falls.  If  the  air  were  initially  saturated  with 
water  vapor,  after  the  expansion  some  of  the  vapor  will  go 
into  mist  or  rain  provided  any  nuclei  are  present  upon 
which  the  excess  vapor  can  condense.    In  the  ordinary  fog 
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or  shower  the  dust  particles  always  present  in  the  open  air 
act  as  nuclei  for  the  formation  of  drops.  Small  free 
charges  of  electricity  or  ions  serve  the  same  purpose  and 
the  negative  ions  are  more  effective  condensors  than  the 
positive,  hence  they  come  down  first. 

In  a  complicated  vessel  which  need  not  be  described. 
Professor  Thomson  admitted  dust  free  air  saturated  with 
water  vapor.  This  mixture  was  allowed  to  expand  several 
times  to  make  sure  of  freeing  it  from  accidental  dust  or 
ions  which  might  be  present.  The  former  pressure  was 
then  restored  and  the  gas  ionized  by  admitting  X-rays 
through  the  thin  aluminum  lid  of  the  gas  chamber.  The 
next  expansion,  chosen  sufficient  in  amount  to  cause  con- 
densation on  the  negative  but  not  on  the  positive  ions, 
caused  a  copious  cloud  of  mist  which  gradually  settled  by 
its  own  weight  to  the  bottom  of  the  vessel.  The  top  of  the 
cloud  as  it  fell  was  sharply  defined,  and  its  rate  of  descent 
could  be  measured. 

Sir  George  Stokes  many  years  before  had  calculated  the 
rate  of  fall  of  small  spherical  bodies  through  air  and  one 
needed  to  know  only  the  density  of  a  small  sphere  and  its 
rate  of  fall  to  compute  its  size.  The  approximate  volimie 
of  the  individual  drops  could  thus  be  found.  The  quantity 
of  water  in  the  whole  shower  could  also  be  easily  deter- 
mined, hence  the  nimiber  of  drops,  equal  to  the  number  of 
negative  ions  upon  which  they  might  form,  could  be  calcu- 
lated. 

In  another  way  Professor  Thomson  could  measiu-e  the 
total  quantity  of  free  negative  electricity  present  in  the 
chamber  when  the  fog  was  precipitated.  He  had  thus  the 
number  of  negative  ions  and  the  sum  of  their  charges,  and 
therefore  the  charge  each  carried. 

The  charge  Professor  Thomson  found  as  the  result  of 
his  brilliant  experiment  was  the  atom  of  electricity  over 
again.  After  this  it  was  impossible  to  escape  the  conclusion 
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that  the  bodies  flying  in  the  cathode  stream  were  masses  no 
greater  than  the  one  one-thousandth  part  of  the  hydrogen 
atom.  Thus  matter,  or  electricity,  or  something  exists, 
which  measured  by  inertia  is.  a  thousand  times  smaller  than 
the  lightest  known  atom  of  matter.  Fiui;hermore  the  kind 
of  gas  in  which  the  cathode  discharge  took  place  had  no 
effect  upon  either  the  charge  or  the  mass  of  the  particles, 
which  bear  no  observable  earmarks  to  reveal  the  kind  of 
matter  out  of  which  they  come.  Whatever  their  source 
they  are  always  the  same. 

So  far  as  we  now  know  the  cathode  particle  or  negative 
electron  is  a  minute  portion  of  pure  negative  electricity, 
wholly  free  from  matter.  An  atom  of  electricity,  and  noth- 
ing more.  Its  small*  inertia  can  be  wholly  explained  to  be 
of  the  kind  electric  charges  borrow  from  the  ether  which 
surrounds  them. 

When  electrons  driven  at  high  speeds  down  the  cathode 
stream  are  suddenly  stopped  by  striking  a  target  of  dense 
matter  like  platinum,  the  point  where  the  target  is  struck 
becomes  a  source  of  X-rays.  We  have  already  seen  that  a 
moving  electric  charge  when  brought  to  rest  sends  out  a 
pulse  of  electro-magnetic  disturbance  in  the  surrounding 
ether,  and  the  greater  the  suddenness  with  which  the  mo- 
tion is  arrested,  the  sharper  and  more  abrupt  is  the  shock 
to  the  ether. 

In  one  sense  the  principal  difference  between  X-rays 
and  the  yellow  light  from  a  sodium  flame  is  analogous  to 
the  difference  between  the  air  disturbances  caused  by  an 
irregular  jumble  of  sharp  thin  reports  of  small  percussion 
caps,  and  the  droning  of  a  heavy  organ  pipe.  One  is  a  tan- 
gle of  single  shocks,  the  other  a  steady  wave  motion.  Thus 
regarded,  nearly  all  the  remarkable  properties  of  X-rays 
find  a  reasonable  and  easy  explanation. 

Turning  now  to  the  positive  terminal  of  the  tube :  Under 
suitable  conditions  of  experiment  it  is  possible  to  get  & 
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stream  of  particles  from  it.  Named  as  children  are  before 
their  natures  are  in  the  least  miderstood,  these  rays  were 
called  "canal  rays."  Like  cathode  rays  they  consist  of  fly- 
ing missiles,  but  carry  positive  instead  of  negative  charges. 
Compared  with  cathode  rays  their  speed  is  very  moderate 
and  the  ratio  of  charge  to  mass  is  of  the  same  order  as  that 
for  the  lighter  atoms  in  conduction  through  solutions.  This 
ratio  varies  somewhat  with  the  kind  of  gas  in  the  tube. 
Thus  canal  rays  are  probably  a  stream  of  material  atoms 
which  hi^e  lost  one  or  more  negative  electrons. 

All  efforts  to  obtain  a  charge  of  positive  electricity  free 
from  matter— a  veritable  positive  electron— have  thus  far 
failed. 

The  extreme  complexity  of  the  material  atom  is  strik- 
ingly shown  by  the  light  from  incandescent  gases  and  va- 
pors. When  examined  by  the  spectroscope  the  single  ele- 
ment iron  exhibits  hundreds  of  definitely  placed  bright 
lines  in  the  visible  spectrum  alone,  which  means  the  iron 
atom  must  be  capable  of  vibrating  in  hundreds  of  different 
periods.  No  single  atom  need  be  vibrating  in  all  these 
ways  at  the  same  instant,  but  if  all  iron  atoms  are  alike, 
and  we  have  every  reason  to  believe  they  are  whether  shin- 
ing on  earth  or  in  the  stars,  then  every  atom  of  iron  must  be 
capable  of  swinging  or  bounding,  revolving  or  shuddering, 
or  doing  something  in  all  these  ways. 

Before  the  evidence  of  the  spectroscope  the  older  idea  of 
the  atom  as  a  simple  structureless  body  falls  to  the  ground. 
The  complexity  of  a  grand  piano  seems  simple  in  compari- 
son with  the  iron  atom.  But  spectroscopic  evidence  does 
not  end  here  but  indicates  what  it  is  in  the  atom  which  does 
something  and  how  it  does  it. 

Ten  years  ago  Professor  Zeeman  placed  a  sodium  flame 
between  the  poles  of  a  powerful  electro-magnet  and  exam- 
ined its  light  by  the  spectroscope.  He  observed  the  most 
striking  and  peculiar  effects  of  the  magnetic  force  on  the 
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character  of  the  light.  The  time  is  too  far  gone  to  permit 
a  description  of  what  the  effects  were,  but  the  light  sent  out 
by  the  flame  showed  exactly  the  characteristics  which  mag- 
netic force  would  produce,  provided  the  light  came  from 
atoms  inside  which  minute  electric  charges  were  rapidly  re- 
volving. It  was  even  possible  to  compute  the  ratio  of 
charge  to  mass  for  these  revolving  mites.  The  ratio  re- 
vealed was  that  previously  obtained  for  the  cathode 
particle. 

Hence  the  mechanism  which  enables  the  material  atom 
to  emit  light  is  the  same  electron  we  met  flying  through  the 
vacuum  tube,  now  revolving  in  an  orbit  about  the  atom 
center  as  a  planet  revolves  about  the  sun.  Thus  the  chief 
difference  between  the  atoms  of  one  chemical  element  and 
those  of  another,  may  lie  in  the  number  and  arrangement 
of  electrons  in  a  revolving  system. 

It  had  long  been  known  that  hints  about  the  internal 
fabric  of  the  atom  would  be  most  effectively  sought  witii 
the  spectroscope,  but  we  have  here  gained  at  a  single  bound 
the  most  amazing  insight  into  a  most  complex  system. 
Here  also  we  meet  another  of  those  astonishing  previsions 
of  Faraday.  He  tried  Zeeman's  experiment  over  fifty 
years  ago,  but  was  balked  in  his  quest  by  the  inadequacy  of 
the  instrumental  equipment  of  his  day. 

The  quite  recent  discovery  of  the  wholly  new  and  unsus- 
pected property  of  radio-activity  in  a  group  of  heavy  ele- 
ments has  done  much  to  confirm  the  views  already  ex- 
pressed of  the  connection  between  electricity  and  matter, 
and  much  more,  for  radio-active  phenomena  suggest  for 
the  first  time  that  some  kinds  of  matter  are  not  only  unsta- 
ble, but  mutable. 

Taking  radium  as  the  most  highly  developed  example  of 
its  class,  we  find  it,  with  the  help  of  its  numerous  progeny, 
sending  out  three  distinct  types  of  rays  which  for  conve- 
nience of  classification  have  been  called  a,  fi  and  y-VKys. 
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a-rays  closely  resemble  canal  rays.  They  carry  positive 
electric  charges  and  possess  a  mass  or  inertia  comparable 
with  that  of  the  helium  or  hydrogen  atom. 

^-rays  appear  identical  with  cathode  rays.  They  con- 
sist of  negative  electrons  hurled  out  at  speeds  as  great  as 
nine-tenths  the  velocity  of  light. 

y-rays  are  of  the  nature  of  X-rays— a  purely  ethereal 
phenomenon.  All  these  rays  penetrate  matter  to  varying 
depths,  and  absorption  varies  with  density  as  in  cathode 
rays. 

a,  p  and  y-rays,  all  have  the  power  of  wrenching  elec- 
trons free  from  substances  which  absorb  them.  By  their 
power  to  ionize  gases  a  wholly  new  method  of  chem- 
ical analysis  has  sprung  up— the  method  of  analysing 
by  the  electroscope.  So  marvelously  delicate  is  this  new 
radio-analysis  that  one  part  of  radium  in  one-hundred-mil- 
lion-million parts  of  uranium  cannot  escape  detection. 
The  electrometer  test  for  differentiating  the  various  radio- 
active substances  is  the  time  required  for  the  fresh  product 
gained  by  chemical  manipulation  to  lose  half  its  ionizing 
power.  This  important  characteristic  of  each  substance  is 
disparagingly  called  its  rate  of  decay. 

By  the  aid  of  the  new  analysis,  Rutherford  and  others 
have  found  that  radium  is  slowly  disintegrating  into  radium 
emanation,  which  in  turn  changes  into  a  distinct  substance 
called  radium  A,  and  so  on  by  successive  steps  down  the 
alphabet  to  radium  F,  which  is  possibly  a  parent  of  lead. 
Helium  appears  also  as  a  by-product  of  radium  dis- 
integration. From  radium  downward  each  of  the  seven 
substances  has  a  characteristic  rate  of  decay  ranging  from 
1800  years  for  radium,  to  three  minutes  for  radium  A. 
Radium  emanation  is  a  gas  which  liquifies  at — 150^  C. 
Some  of  the  later  products  seem  to  be  solids. 

Is  it  not  amazing  that  any  of  the  properties  of  these 
six  derivative  products  should  be  known  at  all,  when  never 
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yet  has  one  of  them  been  seen,  nor  weighed,  nor  caught  for 
direct  examination? 

Not  only  has  radium  offspring  down  to  the  sixth  and 
seventh  generation  but  it  apparently  has  ancestors  as  well. 
It  is  only  a  link  in  a  genealogical  chain.  The  probable  dis- 
covery of  radium's  immediate  parent  was  published  less 
than  a  month  ago  by  Boltwood.  Uranium  is  thought  a  re- 
moter ancestor,  possibly  a  great-grandparent. 

Accompanying  the  atomic  disintegration  of  radio-active 
substances  large  quantities  of  heat  are  evolved  show- 
ing vast  stores  of  energy  hitherto  unknown  inside  the 
atom. 

The  most  reasonable  explanation  yet  offered  of  the  ob- 
served radio-active  phenomena  indicates  that  the  complex 
system  of  electrons  revolving  at  enormous  speeds  within 
the  atom  gradually  loses  energy  until  the  configuration  be- 
comes unstable.  A  sudden  readjustment  takes  place — ^a 
kind  of  internal  explosion  by  which  electrons  or  a  particles, 
or  both,  are  hurled  out.  The  atomic  structure  thus  relieved 
starts  life  as  a  new  substance  with  a  lower  atomic  weight. 
Later  the  new  substance  for  a  like  reason  again  becomes 
unstable,  another  explosion  occurs,  and  an  atom  of  yet  an- 
other substance  is  bom. 

If  this  interpretation  of  the  evidence  be  accepted  a  con- 
clusion of  vast  importance  may  be  drawn.  We  have,  we 
cannot  say  going  on  before  our  eyes,  but  we  may  say  in  a 
sense  going  on  under  our  hands,  a  slow  evolution  or  trans- 
mutation of  matter.  This  conclusion  is  not  accepted  as  yet 
without  reserve  for  it  strikes  too  deep  at  one  of  the  assump- 
tions of  our  older  knowledge.  Material  atoms  have  long 
been  thought  of  as  immutably  fixed  for  all  time,  but  so 
were  animal  and  plant  species  before  Darwin.  The  grow- 
ing evidence  for  this  larger  view  of  matter,  though  recent, 
is  already  too  strong  to  be  longer  ignored.  The  burden  of 
proof  is  gradually  shifting,  and  to  Alice's  question  "Why?" 
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comes  back  the  equally  pertinent  "Why  not?"  of  the 
March  Hare. 

To  gather  a  little  together  for  the  closing: — The  electron 
has  but  a  thousandth  part  of  the  inertia  of  the  lightest 
known  material  atom,  and  this  inertia  it  doubtless  borrows 
from  the  kindly  ether  and  does  not  hold  in  its  own  right. 
Its  behavior  is  that  of  an  atom  of  negative  electricity  pure 
and  simple.  Its  form  is  spherical  and  not  spheroidal.  Its 
size  is  probably  less  than  one  ten-million-millionth  of  an 
inch.  When  revolving  briskly  enough  in  an  orbit  within 
the  atom  it  gives  us  colored  light  of  highest  purity.  When 
violently  jostling  irregularly  about  it  gives  us  white  light, 
without  it  all  light  would  be  impossible. 

We  believe  we  have  found  electricity  free  from  matter 
but  never  yet  matter  free  from  electricity.  Finally  comes 
the  suggestion  that  matter  no  less  than  life  may  be  imder- 
going  a  slow  but  endless  evolution. 

Some  of  these  things  and  many  others  have  led  physi- 
cists to  suspect  that  if  all  electricity  were  removed  from 
matter  nothing  would  be  left,  that  the  material  atom  is  an 
electrical  structure  and  nothing  more. 

There  are  however  many  stubborn  questions  to  which 
answers  must  somehow  be  found  before  the  so-called  elec- 
tron theory  of  matter  can  be  accepted  unreservedly.  As  it 
stands  it  is  at  once  a  most  brilliant  and  promising  hypothe- 
sis but  has  not  yet  reached  the  full  stature  of  a  theory. 

Should  it  hold  good  the  material  atom  with  its  revolving 
electrons  becomes  the  epitome  of  the  universe.  The  archi- 
tecture of  the  solar  system  and  of  the  atom,  the  very  great 
and  the  very  small,  reveals  the  same  marvelous  plan,  the 
same  exquisite  workmanship.  The  conservation  of  energy 
becomes  an  ethereal  law  and  the  ether  the  abiding  place  of 
the  universal  store  of  energy. 

To  end  as  we  began,  we  have  matter  and  electricity 
which  some  day  may  be  one,  and  ether  and  energy.    Of 
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these  we  hope  sometime  to  build  in  theory,  a  reasonable 
world  to  match  the  one  we  now  so  little  imderstand. 

When  all  the  interrelations  among  matter,  ether,  elec- 
tricity are  separated  out  and  quantitatively  expressed,  we 
believe  our  work  will  be  complete. 

Such  then  is  the  confession  of  faith,  the  very  far  distant 
hope  of  the  modem  physicist. 
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ASTRONOMY 


The  present  condition  of  astronomic  science  is  a  subject 
too  extended  to  be  brought  easily  within  Ihe  limits  suitable 
to  this  occasion;  and  yet  it  seems  to  me  pertinent  to  begin 
with  a  seeming  prolixity,  to  make  an  attempt  at  answering 
the  question:  Why  is  it  desirable  to  carry  on  astronomic  re- 
searches at  all?  I  shall  even  take  the  liberty  of  entering 
upon  this  point  with  some  particularity  because  I  desire  a 
test  by  means  of  which  it  may  be  possible  to  distinguish  be- 
tween genuine,  and  therefore  desirable  researches,  and 
those  undertaken  mistakenly,  through  ignorance  of  any 
such  test,  or,  worse  still,  for  the  mere  exploitation  of  per- 
sonal reputation  and  to  satisfy  the  fetish-worship  of  printed 
publication. 

Perhaps  the  most  important  element  to  consider  in  form- 
ing a  judgment  of  any  man's  performance  is  motive. 
You  may  commit  an  act  of  forgery:  it  will  go  unpunished 
by  the  law  unless  a  criminal  motive  can  be  proved.  So  I 
may  undertake  astronomic  researches;  I  may  fail  totally; 
but  my  eflPorts  wiD  have  been  justified  if  my  motive  was 
the  right  one. 

Now  what  is  this  motive  which  thus  seems  to  me  one  es- 
sential pre-requisite  to  genuine  research?  In  a  word,  it  is 
the  same  as  tiie  motive  of  the  artist.  Consciously  or  imcon- 
sciously,  the  true  astronomer  strives  ever  to  create  a  work 
of  art.  But  what  is  art,  a  great  painting,  sculpture,  music, 
or  a  monument  of  architecture?  In  the  last  analysis  a  great 
painting  is  but  a  smeared  canvas,  sculpture  is  a  chipped 
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stone,  music  is  a  collection  of  noise,  and  a  monument  of 
architecture  is  a  shelter  from  the  weatiier.  But  tiiey  are 
something  more  than  this.  He  who  created  them  labored 
and  suffered  that  two  or  three  perhaps  in  each  succeeding 
generation  might  take  from  them  that  exquisitely  subtle 
emotion  that  is  for  him  alone  who  can  feel  art.  The  true 
test  of  art  is  its  power  to  give  the  purest  and  the  noblest 
pleasure  that  the  mind  of  man  can  derive  from  the  work  of 
man;  to  give  this  pleasure  to  the  cognoscenti,  however  few. 
The  ecstasy  of  the  musician,  brought  about  by  great  music, 
is  identical  with  the  emotion  of  the  mathematician  when  he 
studies  the  works  of  the  masters.  If  this  be  true,  and  it  is 
true,  then  is  mathematics  the  most  sublime  of  all  the 
arts  in  that  it  appeals  to  the  intellect  directly;  the  other 
arts,  like  music,  require  the  grosser  senses  through  whidi  to 
exert  their  influence.  Only,  now  and  again,  some  rare 
spirit,  such  as  that  which  dwelt  within  the  frame  of  deaf 
Beethoven,  can  joy  in  soundless  melodies  that  breathe  amid 
the  crabbed  characters  of  written  music,  as  kindred  mel- 
odies breathe  among  the  dead  equations  of  astronomy. 
Therefore  I  think  that  researches  in  science  will  be  written 
down  in  the  temple  of  fame  if  they  are  inscribed  also  in 
the  temple  of  art,  and  not  otherwise. 

It  is  surely  impossible  to  justify  these  pursuits  on  any 
other  grounds.  The  much  vaunted  search  for  truth,  for  the 
sake  of  truth, — ^this,  so  far  as  it  is  other  than  a  manifesta- 
tion of  conscious  or  unconscious  effort  to  create  art,  so  far 
is  it  but  an  impertinent  curiosity  to  pry  into  things  concealed 
by  nature.  Nor  can  we  accept  utilitarian  value  as  a  sufficient 
justification.  Now  I  yield  to  no  man  in  my  appreciation  of 
purely  utilitarian  motives  and  purely  utilitarian  results. 
This  I  propose  to  emphasize  by  describing  briefly  some  of 
the  more  important  practical  applications  of  astronomy. 
For  my  science,  more  perhaps  than  any  other  of  the  more 
abstruse  sciences,  enters  most  directly,  most  intimately  and 
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most  frequently  into  tiie  daily  life  of  the  people  at  large. 
There  are  at  least  three  practical  things  Ihat  astronomy 
does  for  us;  and  without  these  modem  civilization  and 
modem  life  would  be  impossible.  The  first  is  Ihe  regula- 
tion of  time.  Few  persons  stop  to  think  how  this  is  done 
to-day.  When  we  desire  to  set  our  watches  or  clocks  aright 
we  simply  compare  them  with  an  accurate  timepiece  called 
a  regulator  such  as  may  be  found  in  every  jeweler's  shop. 
But  how  does  the  jeweler  regulate  his  regulator?  In  every 
city  there  is  a  network  of  telegraph  circuits.  One  of  these 
is  called  the  "time-wire."  For  a  moderate  annual  compen- 
sation, the  telegraph  company  will  run  a  loop  from  the 
time-wire  circuit  into  any  building.  A  telegraphic  sounder 
is  attached  to  this  loop,  and  thus  the  beats  of  a  standard 
clock  placed  in  the  central  office  of  the  telegraph  company 
can  be  repeated  by  the  soimder  for  comparison  with  the 
jeweler's  regulator.  By  a  shnple  system  of  omitting  one 
beat  before  Ihe  beginning  of  each  minute,  and  a  different 
number  of  beats  before  the  beginning  of  Ihe  hour,  it  be- 
comes possible  to  adjust  the  minute  and  hour  hands  of  the 
jeweler's  regulator  as  well  as  the  second  hand  into  accord 
with  the  company's  standard. 

But  this  simply  transfers  our  problem  from  the  jeweler's 
regulator  to  Ihe  company's  standard,  and  would  be  of  no 
use  so  far  as  accuracy  is  concerned,  if  we  had  no  means  of 
correcting  errors  in  the  running  of  the  standard  itself.  Of 
course  this  clock  is  always  made  very  carefully,  and  no  ex- 
pense is  spared  in  assuring  the  greatest  precision  in  all  its 
mechanical  parts,  so  far  as  precision  can  be  attained  by  the 
work  of  human  hands.  In  spite  of  all  precautions,  how- 
ever, slight  errors  will  occur,  and  these  may  accumulate 
into  quantities  of  quite  considerable  magnitude  as  time 
goes  on.  To  correct  tiiem,  we  must  have  recourse  to  a  na- 
tural standard  of  time,  we  must  appeal  to  tiie  stars  them- 
selves, and  here  we  need  the  astronomer. 
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It  is  unnecessary  at  this  point  to  enter  into  any  detailed 
explanation  of  how  he  performs  his  part  of  the  work.  It 
will  suffice  to  point  out  ihat  the  instruments  mounted  in 
any  modem  permanent  observatory  enable  him  to  deter- 
mine the  error  of  his  clock  within  a  very  few  hundredths  of 
a  second  by  an  hour's  observations  on  any  dear  ni^t.  A 
telegraphic  comparison  with  the  company's  standard  then 
transfers  this  accurate  determination  of  clock  error  to  the 
latter  instrument,  from  which  it  is  in  turn  distributed  to  the 
jewelers'  regulators,  and  from  them  to  tiie  people  at  large. 
This  work  is  important,  essential  even;  but  it  requires  one 
astronomer  only,  very  little  of  his  time,  is  purely  routine  in 
character,  and  cannot  be  called  research  in  tiie  full  sense  of 
the  word. 

The  second  definite  function  of  astronomy  in  practical 
affairs  has  to  do  with  navigation.  The  sure  and  certain 
guiding  of  a  ship  across  the  trackless,  unmarked  ocean  is 
one  of  the  many  things  startling,  even  mysterious  to  the 
layman,  though  simple  enough  to  those  conversant  with 
the  underlying  astronomical  principles.  You  will  remem- 
ber that  the  navigator  determines  the  position  of  his  ship 
day  after  day  by  observations  with  an  astronomical  instru- 
ment called  a  sextant.  But  these  observations  alone  would 
be  of  little  value.  They  are  but  the  raw  material,  and 
must  be  subjected  to  a  refining  process  called  "reduction" 
or  computation  before  they  will  furnish  the  information  de- 
sired. To  carry  out  this  process  of  computation  the  navi- 
gator needs  certain  printed  astronomical  tables,  that  give 
him  the  positions  of  the  sun,  moon  and  other  heavenly 
bodies  on  the  sky  for  every  day  in  the  year. 

These  tables  are  published  by  the  various  civilized  gov- 
ernments of  the  world,  and  are  called  Nautical  Almanacs. 
In  their  preparation  we  need  again  the  services  of  one 
skilled  astronomer,  to  superintend  the  work,  and  to  assist 
him  a  corps  of  more  or  less  mechanical  assistants  and  clerks* 
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Like  the  regulation  of  time,  this  work  is  indispensable,  but 
it  is  again  almost  altogether  an  affair  of  routine  at  the 
present  day,  and  does  not  partake  of  the  nature  of  genuine 
research. 

The  third  practical  use  of  my  science  to  which  I  shall 
venture  to  caU  your  attention  has  to  do  with  the  prepara- 
tion of  maps  and  diarts.  The  ordinary  processes  of  the  sur- 
veyor need  but  to  be  strengthened  by  increased  power  of 
instruments  and  increased  precision  of  observation  to  make 
liiem  applicable  to  diarting  larger  portions  of  the  earth's 
surface,  such  as  an  entire  continent  or  the  coast  lines  of  a 
great  country.  But  when  sudi  maps  and  charts  have  been 
thus  completed,  they  furnish  merely  a  correct  picture  of 
the  earth's  surface, — showing  towns,  rivers,  bays  and  capes 
in  their  proper  relative  positions.  In  this  form  they  are 
not  of  any  great  practical  use.  To  perfect  them,  it  is 
necessary  to  mark  upon  them  the  latitude  and  longitude 
lines,  and  these  cannot  be  placed  correctly  without  the  aid 
of  astronomical  observations.  The  latitudes  and  longitudes 
of  a  number  of  points  covered  by  the  survey  must  be  deter- 
mined astronomically,  and  then  the  proper  reference  lines 
can  be  inscribed  on  the  diarts  to  complete  them.  I  must 
here  once  more  refrain  from  a  detailed  description  of  mod- 
em methods  used  in  this  process:  it  is  sufficient  to  x)oint 
out  that  these  things  too  are  entirely  routine  in  their  char- 
acter. However  important  to  commercial  civilization,  they 
are  outside  the  pale,  and  seldom  come  within  my  notion 
of  what  constitutes  true  research. 

This  much  I  have  said  to  show  how  high  an  appreciation 
I  have  for  piu^ly  utilitarian  motives  and  piu^ly  utilitarian 
results.  Utilitarian  motives  are  not  inferior  to  research; 
liiey  are  not  superior  to  research ;  they  are  not  equal  to  re- 
search; they  are  simply  other  than  research. 

And  now  permit  me  to  illustrate  my  idea  still  further  by 
describing  briefly  a  modem  research  that  seems  to  me  gen- 
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uine,  absolutely.  I  select  for  this  purpose  a  piece  of  work 
by  Gauss,  he  who  was  called,  rightly,  by  those  of  his  ooq- 
temi)oraries  who  were  wont  to  follow  the  good  old  custom 
of  writing  in  the  Latin  language:  Gauss,  clarissimus; 
Gauss,  celeberrimus;  and,  finally.  Gauss,  incompara- 
bilis. 

It  was  on  the  very  first  day  of  the  nineteenth  century 
that  Piazzi  of  Palermo  discovered  the  minor  planet  Ceres, 
the  first  to  be  added  to  the  seven  previously  well  known. 
Illness  prevented  Piazzi  from  observing  the  new  object 
during  more  than  six  weeks;  and  as  news  of  planetary  dis- 
covery traveled  slowly  in  those  days,  it  was  not  until  the 
latter  part  of  March  that  astronomers  in  northern  Europe 
heard  of  the  new  object.  By  that  time  Ceres  had  passed 
so  near  the  sim  that  it  could  not  be  observed,  and  great  ex- 
citement resulted  from  the  fear  that  it  would  never  again 
be  found,  because  astronomers  would  not  know  exactly 
where  to  look  for  it  when  the  time  should  again  come  to 
attempt  observation. 

And  there  was  good  reason  for  this  fear.  The  older 
planets  had  of  course  been  observed  throughout  many  or- 
bital revolutions,  and  it  was  a  difficult,  unsolved  problem 
to  determine  the  path  of  such  a  moving  body  when  the 
available  observations  extended  through  a  very  small  frac- 
tion only  of  the  planet's  total  circuit  around  the  sun.  With- 
out a  satisfactory  solution  of  the  problem,  a  further  search 
would  be  well-nigh  hopeless  when  it  should  again  become 
possible  to  undertake  one.  Gauss  was  then  a  yoimg  man 
of  twenty-three  at  Gottingen.  He  attacked  the  diflSculty, 
overcame  it,  and  his  computations  made  the  re-discovery  of 
Ceres  easy  in  the  following  December.  He  had  produced 
his  deathless  work  on  the  theory  of  motion,  but  he  spent 
eight  long  years  perfecting  it  before  he  gave  it  to  the  press. 
When  it  appeared,  the  world  possessed  one  more  true  work 
of  art.    Fallible  and  imperfect  must  ever  be  the  results  of 
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human  effort.  No  one  can  reach  his  ideal.  But  the  The- 
oria  Motus  stands  immaculatCi  unapproachable,  such  as 
might  be  a  marble  of  Phidias;  none  have  since  added  any- 
thing to  it.  This  is  in  truth  a  hall-mark  of  art,  that  the 
thing  itself  shall  approximate  perfection,  shall  be  the  ut- 
most effort  of  the  utmost  man. 

And  now  let  me  contrast  with  this  another  modem  re- 
search that  seems  to  illustrate  the  kind  of  scientific  work 
sometimes  imdertaken  in  ignorance  of  the  true  test  of  value. 
I  refer  to  the  canals  of  Mars.  By  no  conceivable  possibil- 
ity can  this  work  convey  to  any  one  an  impression  of  life 
everlasting.  About  it  all  is  an  air  of  unreality;  one  feels 
almost  as  if  mankind  would  forget  it  before  actually  be- 
coming aware  of  its  existence.  The  strongest  argument  in 
favor  of  Martian  canals  is  the  intense  desire  of  certain  hu- 
man beings  to  know  other  planets  inhabited. 

If  I  may  be  permitted  to  do  so,  I  should  like  to  turn  aside 
here  for  a  moment,  and  inquire  what  we  mean  by  seeing  a 
thing.  What  is  the  actual  process?  Light  waves  coming 
from  the  object  under  examination  travel  through  the 
luminif  erous  ether,  and  finally  impinge  upon  the  outer  sur- 
face of  the  eye,  like  surf  breaking  on  an  ocean  shore.  They 
are  concentrated  or  brought  to  a  focus  by  the  lens  in  our  eye, 
and  produce  some  kind  of  an  effect  which  we  do  not  quite 
imderstand  upon  the  rods  and  cones  of  the  retina.  This 
results  in  an  impression  being  received  by  the  brain,  via  the 
optic  nerve.  The  brain  in  its  turn  does  an  unexplained 
something  with  this  impression;  what  we  think  we  see  is 
equal  to  that  which  came  through  the  eye  and  optic  nerve 
plus  what  the  brain  does  to  it  on  its  arrival  at  headquarters. 
It  is  this  little  plus^  I  fear,  that  has  helped  to  create  the 
Martian  canals  and  especially  the  intelligent  engineers  who 
built  them.  The  human  brain  cannot  distinguish  between 
that  which  comes  through  the  optic  nerve,  and  that  which 
the  brain  adds  to  it.    The  sum  is  what  we  seem  to  see. 
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Once  started  on  the  downward  path  of  discovery,  the 
rest  is  easy.  We  see  what  we  desire  and  hope  to  see;  do 
what  we  will  we  cannot  prevent  this;  as  Shakespeare  says: 
"Increase  of  appetite  had  grown  by  what  it  fed  on." 

Again,  people  are  very  apt  to  think  they  see  what  they 
are  told  by  others  is  to  be  seen.  Not  many  years  ago  a 
shipful  of  astronomical  tourists  was  sent  out  from  this 
country  to  one  of  the  Norway  fjords,  where  an  eclipse  of 
the  sun  was  to  occur.  An  imf ortunate  astronomical  lec- 
turer accompanied  the  expedition  charged  with  the  duty  of 
delivering  two  addresses  to  the  ship's  company.  One  of 
these  was  to  precede  the  eclipse,  to  tell  the  people  what  they 
were  about  to  see;  the  other  was  to  follow  the  phenomenon,, 
to  tell  them  what  they  had  seen.  This  seems  an  admirable 
arrangement,  probably  devised  by  some  one  who  knew  well 
the  psychology  of  the  matter. 

If  the  substrattmi  of  observed  facts  is  abandoned,— and 
I  think  most  of  it  will  be  abandoned  when  we  come  to  com- 
pare impartially  the  drawings  and  photographs  made  by 
various  observers,— it  becomes  useless  to  point  out  contra- 
dictions and  improbabilities  in  the  dream-fabric  of  theory 
built  upon  it.  I  can  summarize  for  you  several  bookfuls 
of  Martian  knowledge  very  briefly  thus:  certain  observers 
think  they  see  some  rather  hazy  markings  on  the  planet. 
That  is  all  there  is  to  it. 

And  now  permit  me  to  devote  the  few  minutes  of  your 
time  still  remaining  at  my  disposal  to  one  or  two  of  the 
more  important  problems  now  pending  before  astronomers. 
I  shall  avail  myself  to  a  limited  extent  of  F6rster*s  ad- 
mirable division  of  the  subject  into  three  parts,  astro- 
mechanics,  astrometry,  and  astrophysics.  The  first  of 
these  deals  with  the  mechanical  laws  of  motion  based  on  the 
theory  of  gravitation,  the  precession  of  the  equinoxes,  tilt 
nutation  of  the  earth's  axis,  planetary  perturbations,  etc. 
The  second  has  to  do  rather  with  the  actual  measurement 
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of  objects  in  the  heavens,  their  sizes  and  relative  positions 
on  the  sky.  The  third  studies  the  physical  nature  of  celes- 
tial bodies  and  determines  the  chemical  elements  of  which 
they  consist. 

As  before,  the  stem  necessity  for  brevity  compels  me  to 
limit  myself  strictly  to  the  most  important  part  of  my  sub- 
ject: I  therefore  select  astro-mechanics,  and  under  that 
head  cannot  do  better  than  call  your  attention  to  the  pres- 
ent attitude  of  astronomers  toward  the  law  of  gravitation 
itself.  This  law  declares  that  every  particle  of  matter  in 
the  universe  attracts  every  other  particle  of  matter.  The 
precise  conditions  under  which  such  attraction  is  supposed 
to  have  effect  I  disregard  for  the  moment  as  a  matter  of 
detail.  But  is  there  really  such  a  thing  as  gravitation? 
Has  this  law  a  real  physical  existence,  and  does  it  actually 
hold  sway  in  our  world?  In  the  first  place,  the  law  itself  is 
contrary  to  ordinary  ideas  of  common  sense.  How  can  any 
particle  of  matter  pull  any  other  particle,  when  there  is  no 
connecting  link  through  which  the  pull  can  be  exerted? 
This  objection  we  may  pass  over  because  we  can  accept  the 
law  even  though  we  are  unable  to  understand  just  how  or 
why  it  exists  and  acts.  The  question  is,  to  what  extent  does 
it  enable  us  to  explain  for  the  past  and  predict  for  the 
future  all  those  intricate  convolutions  of  motive  that  we  ob- 
serve among  the  planetary  bodies  in  our  solar  system  and 
even  among  the  distant  congeries  of  stars. 

It  is  a  singular  fact  that  all  these  motions  can  be  thus 
explained  for  the  past  and  predicted  for  the  future  without 
using  the  law  of  gravitation,  yet  with  an  accuracy  as  great 
as  this  law  itself  renders  possible.  Existing  tables  of  plan- 
etary and  lunar  motion  have  been  computed  by  the  aid  of 
certain  formulas  obtained  from  the  law  of  gravitation  by 
ifteans  of  mathematical  analysis.  These  formulas  consist 
of  a  long  series  of  parts  or  "terms"  which  must  be  com- 
puted separately  and  the  results  added  in  order  to  find  the 
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planet's  position  on  the  sky  to  be  printed  in  the  nautical 
almanacs  to  which  I  have  already  made  reference  and  sub- 
sequently compared  with  actual  observation  for  a  verifica- 
tion of  theoretical  law. 

Now  all  these  terms  are  what  mathematicians  call  peri- 
odic in  form.  This  means  that  while  any  given  term  may 
increase  as  time  goes  on,  such  increase  cannot  continue 
without  limit.  There  must  come  an  epoch  when  it  will 
again  begin  to  decrease,  and  so  on  alternately  to  the  end  of 
time.  It  was  on  this  peculiarity  of  periodicity  that  Laplace 
based  his  famous  but  not  quite  rigorous  mathematical  dem- 
onstration of  stability  in  our  solar  system.  All  terms  in  all 
motions  being  strictly  periodic,  it  follows  that  all  changes 
in  the  system  are  likewise  periodic.  No  matter  how  intri- 
cate may  be  the  changes  occurring  in  the  system,  these 
cannot  continue  indefinitely,  and  everjrthing  must  return 
again  to  its  original  form  and  condition  after  the  lapse  of 
sufficient  ages  of  time. 

But  the  very  fact  of  uniform  periodicity  in  these  terms 
trings  out  a  most  curious  circumstance.  The  ancient 
Ptolemaic  theory  of  the  universe  was  periodic  too.  Ptolemy 
made  the  earth  immobile,  and  all  orbits  were  circular.  The 
revolving  planet  did  not  travel  in  the  original  circle,  but 
upon  the  circumference  of  a  second  smaller  circle,  perhaps, 
whose  centre  moved  in  the  original  curve.  Now  if  we 
apply  modem  mathematical  methods  to  Ptolemy's  theory 
of  the  universe,  it  is  possible  to  show  that  we  can  thus  re- 
produce all  Laplace's  periodic  terms  by  simply  postulating 
a  sufficient  number  of  these  circles  moving  one  upon  the 
other.  For  each  term  in  Laplace's  series  we  must  have  one 
more  Ptolemaic  circle.  This  having  been  done,  the  actual 
formulas  to  be  used  in  the  computation  of  a  planet's  place 
in  the  sky  become  identical,  whether  we  deduce  them  by  the 
methods  of  Newton  and  Laplace  or  from  the  principle  of 
Ptolemy.     Consequently,  the  agreement  between  theory 
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and  observation  is  the  same  either  way ;  and  such  agreement 
fails  as  a  test  to  determine  whether  Ptolemy  or  Newton 
had  a  correct  theory  of  the  miiverse.  The  one  thing  that 
leads  us  to  accept  Newton's  law  of  gravitation  is  that 
this  law  is  extremely  simple  compared  with  those  intrica- 
cies of  endless  eccentric  circles.  And  the  hmnan  mind 
chooses  to  assmne  that  the  universe  is  constructed  on  a 
simple  plan  rather  than  an  extremely  complicated  one. 
Thus  gravitation  rests  ultimately  to  some  extent  on  a  mere 
peculiarity  of  the  human  mind. 

Now  I  have  no  desire  to  be  made,  to-night,  the  subject  of 
an  Associated  Press  dispatch,  in  which  I  shall  be  heralded 
throughout  this  land  as  having  abandoned  the  law  of  gravi- 
tation, and  returned  to  the  old  Ptolemaic  theory  of  the  uni- 
verse. I  therefore  state  explicitly  that  sudi  is  not  the  case. 
I  have  merely  called  attention  to  the  above  interesting 
facts,  in  order  that  I  may  mention  what  is  the  last  word  of 
science  on  this  matter.  We  cannot  do  better  than  seek  it 
in  Simon  Newcomb's  1895  memoir  entitled  "The  elements 
of  the  four  inner  planets  and  the  fundamental  constants  of 
astronomy." 

Newton,  as  you  know,  postulated  that  the  attraction  of 
gravity  diminishes  proportionately  with  the  square  of  the 
distance.  If  a  body  pulls  another  with  a  certain  strength 
at  a  certain  distance,  then  this  pull  will  be  diminished  to 
one-fourth  its  former  force  if  the  distance  between  the 
bodies  be  doubled.  Now  there  exist  certain  outstanding 
discrepancies  between  observed  and  computed  motions 
which  have  never  been  explained  satisfactorily.  This  does 
not  necessarily  prove  that  the  law  of  gravitation  is  non- 
existent, because  the  failure  in  explanation  may  be  due 
simply  to  the  feebleness  of  man's  mathematical  powers. 
Something  may  have  been  overlooked  somewhere  in  the 
endless  and  seemingly  inextricable  complexities  of  mathe- 
matical deductions.    But  this  is  improbable  too;  for  you 
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may  well  imagine  that  no  stone  has  been  left  unturned  by 
miccessive  generations  of  able  investigators. 

For  this  reason  it  has  been  proposed  to  alter  the  law  of 
gravitation  slightly,  so  as  to  explain  these  little  theoretical 
discrepancies.  The  projwsition  is  to  suppose  the  attraction 
to  diminish,  not  as  the  square  of  the  distance,  but  in  a  man- 
ner diflFering  very  slightly  from  the  square.  This  I  may 
call  the  law  of  modified  gravitation.  To  Newcomb  the 
hypothesis  seems  "provisionally  not  inadmissible,"  and 
more  unobjectionable  than  others  that  have  been  proposed. 
But  in  abandoning  the  Newtonian  form  of  the  law  we  lose 
its  simplicity;  which,  as  I  have  said,  seems  to  be  the  strong- 
est argument  for  its  reality. 

In  the  light  of  Newcomb's  dicta,  we  must  to-day  charac- 
terize Newton's  law  as  a  working  hypothesis  merely,  and 
one  that  even  as  such  is  open  to  some  doubt.  I  can  tell  you 
nothing  that  more  strongly  emphasizes  the  mutable  and 
perishable  character  of  results  attained  by  the  human  intel- 
lect nor  anything  that  better  illustrates  the  ideas  with  which 
I  began  my  ad(h*ess.  But  this  mutability  and  this  perisha- 
bility exist  for  the  materialist  only.  Newton's  law,  like 
Ptolemy's  cycles,  may  in  time  pass  completely  out  of  prac- 
tical use,  may  cease  to  be  a  part  of  the  active  machinery  of 
science;  but  Newton's  law  and  Ptolemy's  epicycles  will 
surely,  both  alike,  endure  for  evermore  as  works  of  art. 
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GEOLOGY 


In  the  family  of  the  sciences  geology  came  of  age  at  a  com- 
paratively late  date.    For  a  nmnber  of  reasons  this  slow 
development  was  unavoidable.    (Jeology  could  not  mature 
without  the  aid  of  sister  sciences  which  are  necessary  pre- 
decessors.   The  great,  round  world  in  its  entirety  cannot 
be  grasped  otherwise  than  with  the  assistance  of  physics,.  I 
mechanics,  astronomy,  chemistry,  zoology  and  botany.  | 
(^S^ology  is  the  application  of  all  these  to  a  particular 
planet,  to  the  one  which  we  coimt  our  home;  to  the  only 
one  of  which  we  know  by  actual  experience.    Not  alone 
was  its  early  growth  based  upon  the  sister  sciences,  but  it 
now  progresses  with  them,  leans  largely  upon  them  for 
support,  and  in  turn  repays  its  debt  by  the  contributions 
which  it  makes  to  each.    Yet,  after  all,  who  will  say  that 
any  brandi  of  science  stands  alone,  or  that  one  is  distinct    \ 
from  all  the  rest,  when  year  by  year  the  force  of  the  old-     ^ 
time  philosophical  dictum  "all  is  one"  becomes  the  more 
apparent. 

Geology,  properly  so-called,  foimd  little  real  develop- 
ment among  the  ancients  and  among  the  people  of  the 
Middle  Ages.  To  be  siure,  the  material  world  was  all 
about  the  men  of  those  times  and  they  could  not  fail  to 
observe  it.  Earthquakes  shook  the  groimd  and  volcanoes 
broke  forth  in  eruption  then  as  now.  Miners  were  at  work 
extracting  the  metallic  ores  from  the  depths  and  their  diflS- 
culties  were  not  essentially  diflFerent  from  ours.    But  the 
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conceptions  of  systematic  development  in  time,  of  eflFective 
change  and  of  the  long  periods  necessarily  required  were 
not  originally,  or  at  least  not  adequately  grasped  even  by 
the  speculative  philosophers.  In  the  general  consciousness 
the  mountains  were  the  type  figures  of  permanency  and  of 
unalterable  resistance.  Whereas,  to-day,  as  Tennyson  ex- 
presses it,  we  think 

^^The  hills  are  shadows  and  they  flow 

From  form  to  form  and  nothing  stands. 
'  They  melt  like  mists,  the  solid  lands, 

like  clouds  they  shape  themselves  and  ga  ^* 

This  changed  attitude  toward  the  world  of  nature  is  one 
of  the  notable  intellectual  advances  of  the  day.  It  has  be- 
come involved  with  all  lines  of  thought.  From  the  pulpit 
we  hear  its  conceptions  cited.  In  the  press  the  slow  geo- 
logical changes  serve  to  illustrate  an  editorial  point.  And 
in  the  common  speech  of  the  people,  some  of  its  phrases 
have  so  ingrained  themselves  as  to  be  almost  second  nature. 

Broadly  speaking,  then,  we  may  justly  attribute  to  this 
branch  of  science  an  enlargement  of  our  intellectual  field 
of  view,  and  at  once  a  more  dignified  and  a  more  elevated 
conception,  not  alone  of  the  material  universe,  but  of  life 
itself. 

In  passing  in  review  the  problems,  or  at  least  some  of 
them,  upon  which  the  workers  of  to-day  are  engaged,  we 
may  periiaps  begin  with  those  which  bear  ux>on  the  earth  in 
its  remotest  stages  of  development,  marking  thus  the  con- 
nection of  geology  with  astronomy  and  the  mathematical 
sciences.  We  may  then  pass  to  those  relating  especially  to 
later  periods  of  time. 

Faintly  in  the  seventeenth  century,  and  then  firmly 
toward  the  close  of  the  eighteenth,  the  general  idea  was 
gradually  developed  that  the  earth  consists  in  its  outer  por- 
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tion  of  concentric  strata,  which  succeeded  one  another  in 
time  of  formation.  The  existence  of  a  very  ancient  core  of 
hard  crystalline  rocks,  called  the  primary,  or  primitive,  was 
demonstrated,  and  resting  successively  upon  this,  later  ones 
were  identified,  which  together  built  up  what  we  summarize 
as  the  geological  colimm.  Not  all  of  those  familiar  to  us 
to-day  were,  however,  recognized  at  the  outset.  Both  at 
the  earliest  and  at  the  latest  extremes  additional  members 
have  been  interpolated. 

Active  and  speculative  minds  were  not  content  to  think 
only  of  the  times  which  were  actually  represented  in  the 
solid  strata  themselves,  but  along  lines  partly  geological, 
partly  astronomical,  partly  also  mathematical,  they  ran 
back  to  periods  still  earlier.  Before  the  eighteenth  century 
closed  and  quite  imiversally  throughout  the  nineteenth,  the 
earth  was  believed  by  geologists  to  have  once  been  a  highly 
heated  nebulous  or  gaseous  mass  and  to  have  passed 
through  stages  of  refrigeration  to  its  present  state.  This 
conception  is  the  one  formulated  in  accordance  with  the 
well-known  "nebular  hypothesis"  and  it  marks,  as  has  been 
stated,  the  connection  of  geology  with  astronomy  and  ce- 
lestial mechanics.  Grave  doubts  have  arisen  in  the  minds 
of  some,  however,  as  to  its  truth,  and  despite  the  significant 
astronomical  evidence  and  analogies,  the  endeavor  has  re- 
cently been  made  by  our  fellow-countryman.  Professor  T. 
C.  Chamberlin,  of  Chicago,  to  formulate  an  alternative 
conception,  which  would  perhaps  involve  fewer  difficulties. 
Instead  of  a  highly  heated,  and  subsequently  cooled  and 
solidified,  gaseous  original,  minute  particles  of  matter, 
which  may  have  been  molecules,  are  believed  to  have  moved 
in  orbits  aroimd  a  conunon  center  in  a  manner  analogous  to 
the  solar  system  of  to-day.  In  their  evolution  they  became 
aggregated  into  larger  bodies  such  as  the  planets  and  the 
€arth,  continuing  in  groups  the  motions  and  relations  which 
they  possessed  when  individuals.    As  the  mass  gradually 
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increased,  the  pressure  of  the  outer  layers  consolidated  the 
core,  and  by  the  mechanical  changes  involved  produced 
those  internal  stores  of  heat  with  which  we  are  familiar  in 
volcanoes  and  in  deep  borings  and  mines.  Vapors  or  liqviids 
in  the  original  cold  particles  are  believed  to  have  been  grad- 
ually squeezed  out  by  this  pressm^.  The  little  particles  are 
called  planetesimals  or  diminutive  planets,  and  the  hypoth- 
esis is  styled  the  "Planetesimal  Hypothesis." 

It  is  perhaps  too  soon  to  forecast  the  influence  of  this 
new  conception  upon  geologic  thought.  Like  all  attempts 
to  formulate  primeval  conditions,  its  data  are  partly  mat- 
ters of  observation,  partly  assumptions.  Speculation  en- 
ters in  a  very  large  degree,  and,  as  in  the  case  of  the  various 
and  widely  differing  estimates  of  the  age  of  the  earth  based 
on  assumed  rates  of  cooling,  once  the  data  are  provided, 
mathematical  reasoning  goes  to  a  conclusion  with  unerring 
accuracy.  But  the  correctness  of  the  solution  turns  on  the 
reliability  of  the  original  data,  and  where  these  are  so 
largely  assumptive  the  conclusions  are  from  time  to  time 
subject  to  change.  The  field  geologist,  whose  solutions  of 
smaller  problems  turn  upon  carefully  observed  data,  inevit- 
ably considers  all  the  formulations  of  views  regarding  re- 
mote times  and  conditions  essentially  as  working  hypothe- 
ses, much  less  firmly  established  than  many  other  results 
and  to  be  taken  much  less  seriously.  Yet  we  must  have  a 
starting  point,  and  the  striking  contrasts  of  the  older  and 
the  later  views  cannot  but  impress  every  one  who  reflects 
upon  them.  The  former  postulates  a  highly  heated  origi- 
nal; the  latter  a  cold  one.  The  one  begins  with  gaseous 
matter ;  the  other  with  solid.  The  one  draws  upon  an  origi- 
nal but  diminishing  store  of  heat;  the  other  develops  heat 
continuously  by  mechanical  processes.  In  many  ways  the 
two  are  diametrically  opposed;  yet  some  have  raised  the 
question,  whether,  in  order  to  obtain  a  swarm  of  separate 
cold  particles,  we  must  not  in  our  thought  go  still  farther 
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back  to  a  gaseous  or  nebulous  source,  and  it  is  not  clear  that 
we  have  yet  escaped  the  necessity  of  at  least  the  essential 
feature  of  the  nebular  hypothesis. 

But  let  us  turn  from  these  remotest  and  least  tangible 
phenomena  to  the  later  ones  of  which  we  have  the  actual 
records.  In  all  parts  of  the  world,  as  we  follow  down 
through  the  successive  layers  of  the  f ossilif  erous  strata,  we 
find  an  ancient  nucleus  of  crystalline  rocks,  gneisses, 
schists,  marbles,  serpentines,  and  minor  varieties.  The  ge- 
ologists who  are  now  in  middle  life  were  quite  universally 
taught  by  their  instructors  of  twenty-five  or  more  years 
ago  that  the  old  strata  were  all  sedimentary  in  origin,  al- 
though now  thoroughly  recrystallized  and  of  vast  thick- 
ness. Not  a  few  believed  that  they  represented  materials 
which  had  been  worked  over  perhaps  many  times  by  the 
ocean  and  the  other  forces  of  erosion.  The  prevailing  banded 
or  parallel  arrangement  of  the  constituent  minerals  was  the 
trusted  proof  of  their  sedimentary  character.  But  to-day 
when  we  look  back  we  find  that  we  have  greatly  advanced 
from  these  views  and  that  we  hold  conceptions  which  much 
more  satisfactorily  fit  the  observations.  We  know  that  the 
banded  arrangement  of  the  minerals,  light  and  dark,  is  not 
necessarily  evidence  of  sedimentation,  but  that  it  may  have 
been  produced  by  a  pressure,  so  great  and  irresistible  as  to 
cause  the  crystalline  rocks  to  flow  like  viscous  masses,  and 
to  drag  and  shear  the  minerals  into  long,  parallel,  leaf -like 
relations,  suggesting  indeed  the  bedding  of  sediments,  but 
radically  different  from  it. 

While  these  conclusions  have  seemed  inevitable  to  the 
observers  in  the  field,  yet  at  least  one  inquiring  mind  could 
not  rest  content  until  the  processes  had  been  artificially  re- 
produced in  the  laboratory.  By  a  brilliant  piece  of  work 
and  with  the  aid  of  elaborate  and  expensive  apparatus. 
Professor  F.  D.  Adams,  of  McGill  University,  has  first 
tightly  encircled  cylinders  of  Carrara  marble  in  jackets  of 
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tough  sheet  iron.  He  has  then  submitted  them  to  slowly^ 
but  irresistibly  increasing  pressure.  As  the  strain  passed 
their  limit  of  crushing  resistance,  and  while  they  were  so 
tightly  encased  in  the  tough,  but  yielding  jacket,  that  they 
could  not  crack,  they  have  passed  from  cylinders  an  inch  in 
height  to  discs  of  half  this  altitude  and  of  correspondingly 
increased  diameter.  Yet  they  have  never  lost  their  cohe- 
sion, but  have  moulded  themselves  like  so  mudi  wax* 
When  removed  from  the  jackets  the  discs  are  as  solid  and 
homogeneous  as  were  the  original  cylinders. 

These  experiments  are  very  recent,  but  Professor  Adams 
is  now  continuing  them  upon  other  rocks  such  as  granite; 
and  instead  of  dry  compression,  now  admits  steam  or 
heated  water  to  the  cylinder  and  seeks  to  reproduce  in  these 
respects  the  conditions  of  deep  burial  and  metamorphism. 
In  so  far  as  the  results  have  yet  gone,  they  are  a  striking 
corroboration  of  the  conclusions  reached  by  observers  in  the 
field,  among  whom  Professor  Adams  also  occupies  a  most 
honorable  place. 

But  we  are  likewise  assured  that  banded  or  foliated 
structures  may  be  original  with  igneous  rocks.  We  have 
learned  that  molten  masses  in  cooling  and  crystallizing 
sometimes  separate  into  contrasted  layers  of  light  and  dark 
colored  minerals  which  may  be  brought  by  the  conditions  of 
eruptive  flow  into  parallel  relations  suggestive  of  sedimen- 
tation, but  different  from  it.  The  field  worker  of  to-day 
upon  the  oldest  rocks  therefore  constantly  keeps  in  mind 
the  question,  am  I  dealing  with  igneous  or  with  sedimen- 
tary types?  And  the  general  result  has  been  to  prove  in 
the  areas  of  the  oldest  rocks  a  series  of  sediments,  indeed^ 
but  of  greatly  restricted  amount  and  thickness  as  com- 
pared with  earlier  views,  and  to  constantly  abstract  large 
fractional  parts  and  prove  them  to  be  eruptive  rocks  whidi 
have  been  forced  through  and  between  the  ancient  sedi- 
ments.   Vast  masses  of  granite  and  similar  types  are  now 
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known,  sometimes  attaining  dimensions  of  tens  or  even 
hmidreds  of  square  miles,  which  are  later  than  the  old  lime- 
stones and  sandstones,  and  which  were  regarded  by  our 
predecessors  as  one  with  them.  On  the  whole  the  sedimen- 
tary antecedents  of  the  fossilif erous  strata  have  become 
much  restricted  in  amount,  and  the  time  which  they  were 
once  believed  to  represent  has  suffered  diminution  in  a  cor- 
responding ratio. 

A  few  moments  ago  the  statement  was  made  that  at  the 
close  of  the  eighteenth  century  geologists  well  understood 
in  a  general  way  that  the  constituent  strata  of  the  earth 
could  be  classified  in  a  systematic  series  of  which  some  were 
older  and  some  later.  Soon  after  the  middle  of  the  last 
century  the  larger  subdivisions  were  recognized  which  we 
now  call  periods,  and  substantially  the  same  names  that  we 
use  to-day  were  given  them.  Geologists  knew  that  before 
the  appearance  of  life,  or  in  the  Archean  times,  there  were 
the  Laurentian  and  Huronian  periods.  During  the  era  of 
ancient  types  of  life,  or  the  Paleozoic,  there  were  six  peri- 
ods, respectively,  the  Cambrian,  Lower  and  Upper  Silu- 
rian, Devonian,  Carboniferous  and  Permian.  During  the 
middle  era,  or  Mesozoic,  there  were  three,  Triassic,  Juras- 
sic and  Cretaceous.  During  the  latest  era,  at  whose  close 
we  ourselves  are  living,  there  were  two,  the  Tertiary  and 
Quaternary.  These  eleven  periods  since  the  advent  of  life 
were  each  distinguished  by  its  own  types  of  organisms,  now 
fossilized,  and  each  was  believed  to  be  qviite  definitely  and 
sharply  outlined.  If  a  European  or  an  American  geolo- 
gist were  to  visit  Asia  or  Africa,  it  was  expected  that  he 
would  find  the  evidence  of  the  same  times,  and  of  periods 
that  were  contemporaneous  and  equivalent  with  those  al- 
ready known  to  him  at  home.  This  conception  lasted  until 
well  beyond  the  student  days  of  geologists  now  living.  But 
as  time  went  by  the  point  of  view  changed  and  one  finds  to- 
day a  much  modified  attitude  regarding  this,  the  very 
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foundation  of  the  stratigraphic  or  historical  portion  of  the 
subject.  The  old  view  was  as  if  we  should  endeavor  to  co- 
ordinate all  human  history  with  the  chronology  of  the  Ro- 
mans; whereas  in  China  or  India  events  were  progressing 
without  regard  to  Rome  and  of  equal  importance  to  the 
human  race  broadly  considered.  Multitudes  of  men,  so 
great  as  to  dwarf  the  numbers  of  the  Mediterranean  peo- 
ples by  comparison,  lived,  moved,  and  had  their  being  in 
Asia,  quite  unaware  that  a  Roman  had  ever  existed.  So  in 
geology,  we  have  learned  that  while  there  is  a  general  simi- 
larity of  conditions  over  the  world  at  any  one  time,  yet  the 
conditions  have  not  been  uniform  and  that  each  locality  must 
be  viewed  by  itself.  We  have  all  come  to  realize  that  so  far 
from  establishing  contemporaneous  life,  identical  fossils  in 
separated  localities  indicate  a  wide  difference  of  dates. 
The  studies  of  the  paleontologist  lead  to  conclusions  simi- 
lar to  those  of  the  zoologist,  that  groups  of  animals  or 
plants  migrate  from  centers,  spread  abroad  along  belts  of 
favorable  conditions,  sometimes  driving  out  earlier  inhabi- 
tants, and  certainly  for  a  time  mingling  with  them  until  in 
the  end  they  established  colonies  remote  from  their  starting 
point.  These  migrations  require  long  stretches  of  time,  and 
radically  change  our  old  conceptions.  The  same  species  on 
opposite  sides  of  the  world  means,  therefore,  not  the  same 
time  for  both,  but  a  long  interval  between.  Indeed,  while 
in  one  locality  organisms  of  a  later  type  may  be  flourish- 
ing, elsewhere  animals  of  earlier  and  more  primitive  char- 
acteristics may  still  be  in  the  full  tide  of  their  activities. 
Just  as  to-day  ill  Australia  we  have  a  fauna  which  is  a  sur- 
vival of  genera  long  since  extinct  in  other  parts  of  the 
world,  so  in  the  past,  whose  records  have  come  down  to  us, 
the  same  contrasts  have  prevailed.  What  is  Quaternary 
or  Recent  in  one  place,  may  be  Mesozoic  simultaneously  in 
another. 

You  will  see  at  once  how  much  more  complex  is  the  his- 
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toiy  of  the  globe  when  interpreted  in  the  light  of  the  higher 
criticism  which  places  the  observer  face  to  face  with  actual 
conditions,  and  how  changed  is  necessarily  the  attitude  of 
the  geologist  of  to-day  regarding  these  fundamentals  when 
compared  with  that  of  his  predecessors,  and  even  with  the 
views  of  his  own  earlier  instructors.  Turning  to  the  future 
outlook,  shall  we  anticipate  as  have  some  the  passing  away 
of  our  established  chronology?  Shall  we  cease  to  speak  of 
a  Cambrian  or  a  Carboniferous  period  as  world  wide  in  its 
application  and  of  fairly  sharp  definition?  Shall  we  re- 
duce ourselves  to  local  sections  each  with  names  of  geo- 
graphical derivation  and  suited  to  a  limited  area,  only  run- 
ning comparisons  in  a  very  general  way?  Some  geologists 
have  been  impressed  with  this  as  the  inevitable  develop- 
ment. But  others,  while  appreciating  the  limitations 
placed  upon  the  old  divisions  and  the  mistaken  views  which 
followed  their  precise  and  imiversal  application,  yet  see 
in  them,  when  discreetly  and  wisely  employed,  the  state- 
ment of  a  great  truth.  Realizing  the  indefiniteness  of  the 
boundaries,  they  yet  cling  to  the  imderlying  and  vastly 
useful  general  application  and  will  long  continue  to  use  the 
time-honored  terms.  The  two  periods  of  the  Archean  era, 
the  six  of  the  Paleozoic,  the  three  of  the  Mesozoic  and 
the  two  of  the  Cenozoic  in  not  too  sharp  application  are 
certain  to  be  retained  for  many  years  to  come,  but  the 
tests  of  their  identity  must  be  more  complex  and  must 
be  applied  with  a  more  comprehensive  grasp  of  the  situa- 
tion. 

As  regards  the  appearance  and  development  of  life  upon 
the  earth,  the  two  most  interesting  questions  for  the  world  at 
large  relate  to  its  beginning  and  to  its  later  stages.  They 
concern  on  the  one  side  the  forms  which  the  oldest  living 
creatures  assumed,  and  on  the  other  the  advent  of  man 
himself.  We  cannot  contemplate  these  questions  without 
having  our  thinking  influenced  by  the  evolutionary  doc- 
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trines.  The  first  remains  of  life  in  the  Cambrian  strata 
consist  of  hard  parts  sudi  as  the  shells  of  moUusks,  whidi 
were  calcareous  when  the  animals  were  alive  and  which  re- 
tain in  large  degree  their  original  composition.  Only  re- 
sistant and  enduring  materials  of  this  sort  could  survive 
through  long  periods  of  time.  They  indicate  highly  or- 
ganized creatures,  and  are  generally  believed  to  have  been 
preceded  by  ancestors  of  simpler  types.  For  the  remains 
of  these  ancestors,  geologists  have  searched  the  older  strata 
with  the  care  and  persistence  which  the  importance  of  the 
question  demands,  since  to  push  the  evidence  of  life  back  of 
the  Cambrian  is  to  win  one  of  the  great  prizes  in  geological 
science.  But  hitherto  the  results  have  been  most  meager. 
They  are  limited  to  a  few  indefinite  tracks  or  questionable 
impressions. 

Opinion,  therefore,  has  swung  around  to  the  conclusion 
that  the  earliest  organisms  were  marine  and  that  they  were 
soft-bodied  animals  which  on  death  left  no  trace  in  the  sedi- 
ments of  their  time.  Along  two  lines  of  attack  there  is  a 
most  interesting  corroboration.  Professor  R.  A.  Daly,  now 
in  Boston,  has  been  led  by  detailed  studies  in  the  extended 
series  of  Cambrian  and  Pre-Cambrian  strata,  along  the 
national  boundary  between  British  Columbia  and  the 
northwestern  states,  to  the  conclusion  that  the  Pre- 
Cambrian  sea  was  devoid  of  dissolved  salts  of  lime, 
and  that,  by  reactions  incident  to  the  decay  of  soft- 
bodied  animals  upon  its  bottom,  it  was  robbed  of  such  little 
lime  as  it  might  otherwise  have  had.  For  a  number  of  rea- 
sons too  complicated  and  detailed  to  present  here,  there  is 
good  ground  for  believing  that  not  until  the  opening  of 
the  Cambrian  was  sufficient  lime  available  in  the  sea  water 
to  encourage  the  growth  of  those  hard  calcareous  parts 
which  yield  the  fossil  remains. 

Along  another  line  of  attack  very  interesting  conclusions 
have  been  reached.  Dr.  A.  C.  Lane,  the  State  Grcologist  of 
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Michigan,  has  sought  to  solve  the  problem  of  the  composi* 
tion  of  the  oceanic  waters  at  various  periods  in  the  eaith's 
history  by  a  study  of  the  deep  artesian  supplies  which  we 
gain  from  bore-holes  reaching  older  and  older  beds.  From 
the  samples  of  course  must  be  eliminated  contributions 
from  higher  horizons  of  matter  not  contained  in  the  waters 
at  the  time  of  entombment.  When  all  precautions  are 
exercised  we  discover  in  the  end  that  the  oldest  waters  are 
relatively  dilute  when  compared  with  the  sea  of  to-day, 
and  that  they  have  but  seven  parts  in  the  thousand  as  con* 
trasted  with  the  modem  thirty-five.  Common  salt  was  the 
most  abundant  then  as  now.  A  very  interesting  connection 
of  these  researches  with  the  problems  of  early  life  is  fur- 
nished by  a  line  of  investigation  pursued  by  Mr.  R.  Quin- 
ton,  of  the  College  of  France.  In  all  but  the  simplest 
organisms  there  is  a  so-called  vital  fluid  which  is  the  basis 
of  the  circulatory  system.  If,  for  instance,  we  eliminate 
from  the  blood  of  vertebrates  or  other  animals  the  red  and 
white  corpuscles  and  the  products  of  organic  waste  and 
then  analyze  the  remaining  fluid,  we  find  a  weak  solution 
of  common  salt  in  water  varying  slightly  in  the  different 
types,  but  something  like  seven  or  eight  parts  in  a  thou- 
sand. This  is  believed  by  Mr.  Quinton  to  represent  the 
ancient  sea  water  in  which  the  ancestors  of  all  modem 
organisms  lived  and  from  which  some  forms  emerged  in 
the  past.  Employed  as  a  vital  medium  of  circulation  it  be- 
came enclosed  in  those  organisms  which  developed  the  in- 
terior sack,  having  only  communication  with  the  outer 
world  by  osmosis,  and  its  composition  having  been  pre- 
served, it  recalls  the  early  ocean,  in  which  their  ancestors 
originally  lived.  It  is  at  least  a  striking  coincidence  that 
the  composition  of  the  vital  medium  is  just  about  the  com- 
position of  the  sea  as  indicated  by  Dr.  Lane  for  the  early 
Cambrian  or  Pre-Cambrian  times.  If,  as  seems  not  un- 
reasonable nor  improbable,  this  comjiosition,  attained  in 
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the  absence  of  salts  of  lime,  was  particularly  favorable  to 
organic  life,  then  the  Pre-Cambrian  sea  may  have  swarmed 
with  soft-bodied  organisms.  And  if,  with  increasing  land 
areas,  more  lime  poured  in  from  their  drainage  and  the 
composition  of  the  sea  changed,  then  some  animals  took 
to  the  land,  others  developed  hard  parts  and  left  the  fossil 
remains.  But  in  the  vital  medium  of  their  circulating 
systems  they  maintained  a  solution  corresponding  to  the 
composition  of  the  sea  water  which  had  proved  most  favor- 
able to  their  nourishment  in  the  previous  marine  period  of 
existence.  These  suggestions  are  at  lea^st  ingenious  and 
turn  our  thoughts  into  new  and  promising  channels  whidi 
are  worthy  of  careful  exploration. 

Toward  the  opposite  extreme  in  the  geological  record  of 
life  upon  the  earth  lies  the  problem  of  man's  appearance,  a 
question  which  links  geology  with  anthropology. 

It  is  only  upon  its  geological  aspects  that  I  purpose  to 
touch,  and  solely  of  two  of  its  phases  do  I  desire  to  speak. 
That  the  general  attitude  of  educated  people  toward  this 
problem  has  become  more  tolerant  in  fifty  years  is  now  well 
realized.  One  may  refer  to  the  evolutionary  descent  and 
antiquity  of  man  without,  as  happened  in  the  case  of  the 
famous  Calaveras  skull,  thereby  cutting  short  the  life  of  a 
state  geological  survey.  We  were  formerly  too  much  in- 
clined to  mix  up  souls  and  bones. 

It  is  now  forty-eight  years  since  Darwin's  "Origin  of 
Species"  was  first  published  and  thirty-six  since  his  "De- 
scent of  Man"  appeared.  The  last-named  work  squarely 
propoimded  and  defended  an  evolutionary  development 
from  ancestors  among  the  primates.  In  anatomical  rela- 
tions to  living  types  there  was  a  profound  gap  between 
man  and  the  highest  apes,  most  marked  to  the  general  com- 
prehension in  the  sizes  and  shapes  of  the  skull  and  brain 
cavity.  Interest  became  focused  upon  the  hoped-for  dis- 
covery in  some  hitherto  unexplored  part  of  the  globe  either 
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of  the  still  surviving  "missing  link"  or  else  of  fossil  remains 
intermediate  in  type. 

In  the  three  or  four  decades  which  have  elapsed  since 
Darwin's  books  started  investigations,  no  discovery  of  liv- 
ing man-like  creatures  of  additional  significance  in  these 
respects  has  been  made;  nor  do  we  believe  that  such  exist 
in  the  deep  recesses  of  any  unknown  jungle.  But  in  one 
notable  instance  the  search  for  fossil  remains  has  been  more 
successful.  On  the  banks  of  the  Bengawan  River,  in  Java, 
there  are  Pliocene  or  late  Tertiary  beds  which  for  several 
years  prior  to  1895  were  explored  by  Dr.  Eugene  Dubois, 
a  military  surgeon  attached  to  one  of  the  Dutch  regiments. 
Dr.  Dubois  unearthed  a  partial  skeleton  of  a  man-like 
creature  whose  leg-bones  showed  that  he  walked  erect  and 
whose  skull  was  intermediate  between  those  of  the  highest 
apes  and  man.  The  volume  of  the  brain  cavity  is  two- 
thirds  that  of  the  average  man,  and  the  outline  of  the  skull 
is  not  very  different  from  some  of  the  lowest  types  already 
known  among  prehistoric  remains.  ^  Suppose  that  we 
assume  a  critical  attitude  and  insist  that  if  man  existed  in 
these  times  we  question  whether  this  specimen  is  a  fair 
representative.  We  may  consider  it  abnormal  and  below 
the  average  of  his  day.  Nevertheless  the  presumption  is 
tstrong  that  it  is  normal,  since  abnormal  ones  are  the  rare 
exceptions.  Granted  this,  many  have  believed  that  the  re- 
mains point  to  a  separate  line  of  descent  from  that  of  the 
apes,  and  that  if  we  consider  the  fossil  as  indicating  the 
ancestors  of  men,  then  the  latter  have  come  down  a  branch 
or  phylum  distinct  from  the  line  of  the  primates.  We  all 
await  corroboration  by  more  discoveries  and  generally  an- 
ticipate that  they  will  be  made  in  the  East,  but  we  must 
admit  that  this  Javan  skeleton  of  Pithecanthropus  erectus 
goes  a  long  way  toward  bridging  the  gap. 

As  to  the  presence  of  man  in  relation  to  the  great  ice 
sheet  of  the  Glacial  epoch,  it  seems  now  fairly  well  estab- 
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lished  that  in  Europe  he  was  existent  in  the  later  stages. 
In  America  the  evidence  is  less  strong  and  abundant,  and 
while  such  as  we  have  has  been  subjected  to  mudi  destruc- 
tive, and,  it  would  seem  at  times,  strongly  prejudiced  criti- 
cism, yet  there  is  some  rather  good  ground  for  inferring 
that  on  this  side  of  the  Atlantic,  as  well  as  in  Europe, 
primitive  man  was  living  in  its  closing  stages.  The  re- 
sults, however,  of  patient  and  comprehensive  investigation 
have  operated  to  show  the  great  complexity  of  the  Ice  Age. 
Its  boulders  and  sands  are  of  widely  different  and  con- 
trasted dates.  We  may  not  rashly  assume  its  contem- 
porary character  in  separated  parts  of  the  country.  Man's 
presence  in  its  closing  stages  but  reveals  the  long  duration 
which  went  before  while  yet  portions  of  North  America 
were  in  the  grip  of  extreme  cold.  The  best  we  have  done  is 
to  show  that  presumably  in  the  later  stages  man  was 
existent. 

I  turn  from  the  problems  of  life  to  that  other  branch  of 
geology  which  deals  with  the  architecture  or  structural 
f  eatiu'es  of  the  earth. 

Their  main  types  and  varieties  have  been  well  described 
and  classified  for  many  years.  The  labors  of  the  Swiss, 
French  and  German  geologists  in  the  wonderfully 
crumpled  and  faulted  strata  of  the  Alps  and  the  no  less 
fruitful  observations  of  the  Americans  in  the  Appalachians 
have  established  the  several  kinds  of  folds  and  faults,  the 
great  structural  f  eatiu-es  of  the  sedimentary  rocks. 

In  the  regions  of  extinct  and  dissected  volcanoes,  more- 
over, and  in  the  localities  of  deep-seated  eruptive  rocks,  the 
records  of  many  patient  workers  have  taught  us  of  the 
forms  and  features  of  the  igneous  group.  The  excavations 
of  the  miner  have  revealed  both  sedimentary  and  eruptive 
rocks  with  an  accuracy  and  minuteness  of  detail  not  af- 
forded in  any  other  way.  To  the  general  conceptions  now 
firmly  established  in  this  branch  of  the  subject  we  are  not 
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likely  to  add  much  that  is  new  or  important  in  kind,  but 
within  the  last  few  years  we  have  seen  them  greatly  change 
in  degree.  We  have  long  known,  for  example,  that  exces- 
sive contraction  of  the  crust  first  doubles  strata  together, 
then  pushes  the  compressed  fold  over  on  its  side,  and 
finally  forces  the  crumpled  mass  along  above  the  beds  lying 
beyond  the  folded  area,  leaving  older  ones  stranded  upon 
later.  In  the  southern  Appalachians,  the  overthrusts  have 
carried  the  beds  as  much  as  five  miles  from  their  starting 
points  and  subsequent  erosion  has  destroyed  any  visible 
connection.  With  some  such  distances  as  these  we  have 
long  been  familiar. 

But  recently  the  European  geologists  have  worked  out 
cases  in  the  Alps,  where  the  shove  has  displaced  the  beds 
as  mudi  as  fifty  miles  from  their  old  positions.  It  has 
therefore  been  necessary  to  enlarge  our  conceptions  by  a 
factor  of  five  or  ten.  The  discoveries  are  new  and  the  dis- 
tances involved  are  so  great  that  some  time  will  be  required 
in  which  to  readjust  our  old-time  sense  of  proportions,  but 
we  all  realize  that  in  these  greatly  compressed  areas  the 
movement  was  propagated  along  a  fault  plane  or  a  series 
of  fault  planes  of  flat  inclination  which  began  well  down 
in  the  earth's  crust  and  which  probably  once  continued  be- 
yond their  present  lines  of  emergence.  When,  however, 
we  seek  some  satisfactory  cause  or  explanation  of  these 
phenomena,  both  smaller  and  greater,  we  are  as  yet  not 
entirely  successful.  The  contradictory  riddle  of  every 
great  mountain  system  still  confronts  ns.  For  example, 
we  know  that  from  New  York  to  Alabama  that  portion  of 
the  Appalachians  which  we  ordinarily  call  the  Alleghenies 
consists  of  sands,  muds,  shell-beds  and  coral  reefs,  the  lat- 
ter two  often  comminuted  to  slimes.  In  the  case  of  the 
sands  and  the  muds,  the  materials  must  have  been  worn 
by  the  waves  from  older  lands,  presumably  to  the  eastward. 
They  must  have  been  laid  down  in  shallow  waters,  layer  on 
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layer,  until  they  became  thirty  or  forty  thousand  feet  thick. 
It  is  a  difficult  question  to  decide  what  caused  the  great 
trough  to  sink  so  gently  that  sedimentation  nearly  kept 
pace  with  subsidence  throughout  the  long  Paleozoic  era. 
Why  does  the  earth  wrinkle  downward  in  some  localities 
for  long  periods  of  time  and  then,  more  remarkable  still, 
why  does  it  suddenly  change  its  course  and  wrinkle  up- 
wards bringing  the  one  time  bottom  of  the  sea  into  wave- 
like ridges  which  follow  one  another  like  so  many  great 
billows,  petrified  in  mid-course  as  they  roll  in  upon  a  shore. 
These  evidences  of  past  disturbances  even  more  signifi- 
cantly than  the  earthquake  shock  of  to-day  lead  on  irresist- 
ibly downward  to  the  interior  of  the  earth  and  to  the  pro- 
blem of  its  physical  condition,  one  of  the  most  interesting 
with  which  we  have  to  deal  and  one  regarding  which  opin- 
ions have  passed  through  many  changes  in  late  years. 

When  the  geologists  who  are  to-day  in  middle  life  were 
students,  the  earth  was  widely  believed  to  consist  of  a  crust, 
perhaps  fifty  miles  thick,  hardened  upon  cooling,  and  sur- 
rounding a  highly  heated,  molten  core  which  fed  the  vol- 
canoes, which  admitted  of  adjustments  and  which  was  the 
still  hot  representative  of  the  old  incandescent  nebula  from 
which  all  had  been  derived  according  to  the  nebular  hypo- 
thesis. In  my  own  student  days,  the  attacks  of  the  mathe- 
maticians upon  this  view  were  beginning  to  be  felt  by  the 
geologists.  The  important  consideration  of  the  rigidity  of 
the  earth,  resisting  deformation  as  it  does  while  rapidly 
rotating,  the  lack  of  internal  tides  and  similar  arguments 
were  leading  to  the  view  that  a  vast  liquid  interior  was  an 
impossibility.  The  effects  of  the  pressure  produced  by  the 
weight  of  the  outer  portion  which  rests  upon  the  inner 
core  and  its  effect  in  raising  the  fusing  point  to  tempera- 
tures impossible  of  attainment  were  also  gradually  real- 
ized. A  compromise  view  became  widely  prevalent.  It 
involved  the  outer  crust  which  we  knew  from  experience 
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was  solid,  evidently  to  a  depth  measured  in  miles;  an  inner 
layer  of  fused  material,  intervening  before  the  pressure  be- 
came too  great;  and  then  a  solid  core.  From  the  fused 
layer  came  the  lava  of  the  volcanoes.  Its  adjustments 
made  the  ups  and  down  of  the  mountainous  regions  pos- 
sible, and  its  shrinkage  and  that  of  its  crust  from  loss  of 
heat  furnished  the  contractile  strains  which  primarily 
caused  the  folds  and  faults.  The  late  Professor  Joseph  Le 
Conte,  for  so  many  years  the  greatly  beloved  instructor  in 
the  University  of  California,  was  a  stout  defender  of  this 
conception. 

But  the  mathematicians  returned  to  the  attack  and  on  the 
principles  of  sound  mechanics  mamtained  with  force  that 
nothing  but  an  essentially  solid  and  resistant  globe  would 
survive  the  evident  strains  to  which  it  is  subject.  We  must 
believe,  they  have  told  us,  that  from  surface  to  center  the 
earth  behaves  with  no  less  rigidity  than  would  a  sphere  of 
steel.  Our  honored  colleague  of  recent  years  in  this  imi- 
versity,  Dr.  R.  S.  Woodward,  has  been  one  of  the  most 
forceful  and  influential  of  American  scientists  in  uphold- 
ing the  contention.  Gradually  geologists  have  come 
around  to  this  view,  but  have  modified  it  by  a  further  con- 
ception which  must  be  coupled  with  it  in  order  to  account 
in  any  satisfactory  way  for  the  evident  phenomena  of  the 
mountains  on  the  one  side  and  the  volcanoes  on  the  other. 
The  earth  is  solid,  we  admit;  it  is  highly  heated,  certainly 
to  very  great  depths;  but  all  matter,  however  brittle  under 
the  conditions  prevailing  at  the  surface,  becomes  appre- 
ciably plastic  when  confined  on  all  sides  and  subjected  to 
pressures  beyond  its  crushing  resistance.  Under  these 
circumstances,  rocks  will  flow  as  viscous  media  while  losing 
in  no  respect  their  cohesion.  In  the  deep-seated  meta* 
morphic  rocks  we  see  these  evidences  of  flow,  and  that  the 
flowage  is  possible,  we  positively  know  from  the  experi- 
ments of  Professor  Adams  earlier  cited. 

21 


We  may,  therefore,  regard  the  interior  as  essentially 
solid,  yet  moving  with  a  slow,  viscous  flow  in  any  direction 
of  less  pressure.  It  undoubtedly  is  highly  heated,  yet  it  is 
not  a  molten  liquid  as  formerly  regarded.  If,  however, 
during  a  viscous  flow  toward  a  point  of  less  strain  the  in- 
terior rises  toward  the  surface,  it  is  subject  to  less  and  less 
pressure,  and  inevitably  in  time  reaches  conditions  under 
which  the  rocks  must  fuse.  The  vapors  and  gases  held  in 
all  deep-seated  strata  are  freed,  and  the  once  solid  rock  be- 
comes the  molten  lava  with  which  we  are  familiar  in  vol- 
canic eruptions.  Volcanoes  mark,  therefore,  at  least  in 
their  inception,  restricted  areas  in  the  upper  world  of  sudh 
low  or  eased  pressure  that  toward  them  the  deep-seated 
rocks  pass  imtil  thev  can  flash  into  a  molten  and  even  ex- 
plosive condition. 

But  there  are  some  further  interesting  features  whidh 
are  displayed  by  the  volcanic  centers.  We  often  find  cases 
where  practically  the  same  vent  has  been  active  for  a  long 
period  of  time,  yet  where  it  has  furnished  successive  vari- 
eties of  lava  in  a  more  or  less  regular  series.  Rocks  of  in- 
termediate composition  are  usually  the  first  to  appear. 
They  yield  on  analysis  fifty  to  sixty  per  cent,  in  silica  and 
their  specific  gravity  is  of  mean  values.  They  are  followed 
by  others  successively  higher  in  silica  and  of  lightfer  specific 
gravity.  Then  appears  a  marked  drop  to  the  last  out- 
breaks of  rocks,  low  in  silica,  high  in  iron  and  related  bases 
and  of  relatively  great  specific  gravity.  Thus  we  have 
what  Baron  Ferdinand  von  Richthofen  called  many  years 
ago  "the  natural  succession  of  the  volcanic  rocks.'*  In- 
creasing experience  has  shown  that  we  must  admit  some 
variation  in  the  regularity  of  this  series,  and  that  there  is 
sometimes  a  recurrence  to  the  first  variety,  but,  on  the 
whole,  the  general  succession  holds  good  and  involves  an 
important  truth.  In  order  to  account  for  it,  we  have  come 
to  believe  in  temporary  reservoirs  at  depths  not  so  great  as 
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to  preclude  fusion  and  in  which  the  molten  rock  stands 
liquid  for  long  periods  of  time.  An  original  homogeneous 
mass  then  breaks  up  or  differentiates  into  fractional  parts. 
The  lightest  or  most  siliceous  rises  to  the  top,  the  heaviest 
or  most  basic  sinks  to  the  bottom.  Successive  eruptions  are 
marked  first  by  a  rock  of  medium  specific  gravity  and 
diemical  composition,  next  by  those  lighter  and  lighter,  or 
higher  and  higher,  in  silica  as  the  upper  layers  are  tapped 
off,  finally  closing  with  the  heavy,  basic  dregs  or  settlings 
of  the  molten  mass.  The  extinct  volcanic  areas  of  Nevada 
and  Arizona  have  given  fruitful  evidence  upon  this  point, 
and  where  the  original  type  of  rock  reappears  after  its 
normal  period  has  passed,  we  have  concluded  that  renewed 
viscous  flow  has  fed  again  the  reservoir  from  more  deeply 
seated  stores. 

The  phenomena  of  volcanoes,  theancreasing  temperature 
as  we  descend  in  mines,  or  as  we  test  deep  bore-holes  with 
self -registering  thermometers  as  has  been  done  most  of  all 
in  America  by  our  Professor  Hallock,  together  with  other 
less  familiar  phenomena  which  I  do  not  cite,  have  all  led  us 
to  the  belief  that  the  temperature  of  the  earth  continues  to 
increase  as  depth  grows  greater.  This  conclusion  is  fim- 
damental  to  some  of  the  points  just  made,  and  is  probably 
well  justified.  But  as  regards  the  profound  depths  the 
rate  may  not  hold.  Some  mathematical  students  of  the 
subject  have  reached  the  conclusion  that  the  rate  falls  off 
greatly,  and,  regarding  this,  opinions  may  be  said  to  differ, 
but  there  is  no  good  reason  to  doubt  that  at  least  for  rela- 
tively great  distances  the  interior  is  highly  heated. 

Volcanic  phenomena  and  the  problem  of  the  interior  heat 
have  been  the  objects  of  greatly  increased  interest  in  recent 
years  because  of  the  remarkable  and  destructive  outbreaks 
in  the  lesser  Antilles  and  from  Vesuvius.  In  two  parti- 
culars, Mont  Pelee  in  Martinique  has  added  phenomena 
previously  unfamiliar.    The  descending  blast  of  heated  gas 
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that  wrecked  St.  Pierre  with  its  tens  of  thousands  of  people 
was  on  a  scale  not  formerly  observed,  and  by  its  destruction 
of  life  aroused  human  sjrmpathy  as  well  as  stimulated 
scientific  research.  The  subsequent  protrusion  of  the  ex- 
traordinary spine  of  solid  yet  highly  heated  lava  from  the 
crater  gave  a  striking  illustration  of  a  mass  of  rock  passing 
upward  in  a  viscous  state,  then  solidifying  before  it 
emerged,  but  remaining  red  hot  and  steaming  after  it  pro- 
jected above  the  surface.  Unfortunately  it  has  fallen  away 
and  no  longer  stands  as  a  monument  to  the  dead  buried  at 
the  foot  of  the  cone. 

There  is  one  very  recent  suggestion  regarding  the  prob- 
lem of  internal  heat,  with  its  corollaries,  the  volcanoes  and 
the  earthquake.  It  is  the  possible  bearing  of  radio-activity. 
The  recent  discoveries  that  certain  rare  elements  or  so- 
called  elements  pass  through  a  series  of  changes,  ordinarily 
described  as  "breaking  down,"  into  other  substances  vrith 
the  parallel  development  of  heat,  and  the  further  discov- 
ery of  the  radio-active  character  of  the  volcanic  rocks  and 
their  emissions,  have  brought  prominently  before  our  minds 
the  possibility  that  herein  lies  a  cause  of  the  internal  heat 
and  of  the  emitted  lavas.  The  idea  is  so  new  that  it  is  as  yet 
little  more  than  a  suggestion,  but  we  all  realize  that  it  may 
be  fraught  vrith  important  consequences  for  the  future  and 
its  development  in  the  years  lying  immediately  before  us 
will  be  watched  vnth  intense  interest. 

It  has  been  impossible  to  pass  in  review  the  topics  hith- 
erto treated  vrithout  constantly  introducing  the  idea  of 
time,  and  of  time  so  indefinite  in  character  that  we  describe 
it  as  geological  in  distinction  from  the  usual  measurable 
durations.  Geology  brings  us  irresistibly  face  to  face  vnth 
stretches  inconceivably  long  which  elude  our  grasp  as  do 
the  distances  of  the  astronomers.  Some  bold  mathematical 
spirits  have  sought  to  calculate  the  age  of  the  earth  from 
the  assumed  nebulous  conditions  to  the'  present.    The  re- 
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suits  have  varied  from  twenty  millions  to  several  hmidreds 
of  millions  of  years.  Perhaps  one  hundred  millions  is  gen- 
erally accepted  as  a  fair  attempt  at  a  solution  upon  such 
uncertain  data.  If  we  drift  away  from  the  nebular  hypoth- 
esis,  we  lose  even  these  data  and  must  attack  the  problem 
along  new  lines.  If  Dr.  A.  C.  Lane  succeeds  in  establish- 
ing from  his  samples  of  deep  well  water  the  composition  of 
the  Pre-Cambrian  sea,  and  if  we  can  calculate  the  rate  at 
which  rivers  have  poured  their  dissolved  salts  into  the 
ocean,  then  we  may  attain  an  approximate  idea  of  the  time 
period  required  to  raise  the  ocean  to  its  present  concentra- 
tion. 

With  all  these  very  long  durations,  great  uncertainty  is 
involved.  Better  success  has  been  met  with  smaller  ones, 
and  in  several  cases  the  solutions  attain  much  interest.  The 
Falls  of  Niagara  have  furnished  on  the  whole  the  most  sig- 
nificant instance,  and  the  one  upon  which  the  greatest  ef- 
forts have  been  expended.  We  can  but  wonder  if  when 
Father  Hennepin  looked  upon  them  in  1768  and  felt  over- 
whelmed, as  he  tells  us,  with  the  ttmiult  of  the  waters,  the 
thought  did  not  pass  through  his  mind  as  to  the  length  of 
time  during  which  the  river  had  been  at  work  since  the  crest 
was  seven  miles  away  toward  the  north.  The  question 
looks  so  simple  at  first  glance  that  it  seems  as  if  it  were 
merely  a  matter  of  arithmetic  to  observe  for  a  time  the  rate 
per  year  of  the  recession  and  then  divide  this  into  the  length 
of  the  gorge.  If  the  recession  is  two  feet  per  year,  and  the 
gorge  is  seven  miles  long,  something  like  18,000  years 
would  be  required.  But  we  have  learned  that  there  are  a 
nimiber  of  uncertain  factors.  While  the  American  Falls 
may  retreat  less  than  a  foot  per  year,  and  even  for  ten  years 
at  a  stretch  draw  back  less  than  two  inches  annually,  the 
Canadian  Falls  after  ranging  about  two  feet  for  many 
years  may  average  five  for  five  years  running.  The  crest 
is  now  very  broad ;  yet  obviously  it  has  been  much  narrower 
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throughout  the  greater  part  of  its  history.  At  the  Whirl- 
pool Rapids  we  find  an  older  channel,  one  antedating  the 
Glacial  epoch,  which  must  have  headed  once  somewhere  up 
stream  and  which  can  be  followed  out  to  the  north.  Thus, 
the  Niagara  River,  as  we  know  it  on  the  retiring  of  the 
great  ice  sheet,  found  a  part  of  its  gorge  already  cut.  The 
part  was  probably  a  modest  fraction,  but  we  have  no  means 
of  determining  exactly  how  much.  It  has  also  been  demon- 
strated that  below  the  Whirlpool  Rapids,  at  what  is  called 
the  Foster  Flats,  the  river  ran  in  a  narrow  western  and 
broad  eastern  channel  with  a  small  island  between,  much  as 
now,  but  on  a  different  scale.  Still,  making  all  allowances 
for  these  facts  and  variations,  and  recognizing  that  the 
present  Niagara  began  its  work  when  the  continental  gla- 
cier in  retreating  uncovered  its  drainage  area  and  outlet, 
we  generally  believe  that  not  less  than  10,000  nor  more 
than  50,000  years  have  elapsed. 

Within  the  last  few  years  geologists  have  been  impressed 
with  the  line  of  attack  furnished  by  measurements  of  radio- 
activity. It  has  been  shown  that  not  only  eruptive  rocks, 
but  also  both  the  waters  and  the  surface  deposits  of  up-ris- 
ing, deep-seated  springs  display  these  phenomena  in  deter- 
minable degrees.  In  the  latter  case  the  radio-activity  of 
freshly  deposited  material  is  the  greatest,  and  from  this 
condition  the  amount  falls  off  at  a  fairly  well-imderstood 
rate  per  year.  If  an  observer,  for  instance,  in  the  Yellow- 
stone Park  determines  the  radio-activity  of  freshly-depos- 
ited calcareous  matter  at  the  Manmioth  Hot  Springs,  and 
then  makes  a  similar  determination  on  ancient  incrustations 
at  the  base  of  an  abandoned  terrace,  the  lapse  of  time  since 
the  latter  began  is  vnthin  his  grasp.  In  this  way  we  have 
learned  that  a  thousand  years  ago  a  certain  deposit  began 
on  the  glacial  drift,  and  vdth  more  determinations  of  a 
similar  character  we  may  learn  when  these  hot  springs  first 
began.    The  method  is  very  new,  but  promises  results  both 
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of  importance  and  of  general  interest.  So  new  is  it  that 
at  the  moment  we  are  better  able  to  mention  its  possibilities 
than  to  give  results  in  eartenso. 

Greology  touches  human  affairs  most  closely  on  the  side 
of  mining  and  related  enterprises,  and  there  is  no  more 
interesting  chapter  in  its  history  than  the  one  relating  to 
these  services.  Mining  is  a  very  old  occupation.  Civiliza- 
tion could  scarcely  advance  without  the  aid  of  the  metals, 
and  modem  civilization  owes  one  of  its  greatest  debts  to 
coal,  the  common  source  of  power. 

When,  however,  an  engineer  is  face  to  face  vnth  the 
actual  problems  of  removing  these  materials  from  the  eartli 
in  the  most  economical  way,  and  when  he  must  plan  such 
operations  for  a  period  of  years,  it  is  f imdamentally  neces- 
sary that  he  should  have  correct  geological  conceptions  of 
their  origin  and  structure.  That  our  usual  coal  seams  are 
ancient  accumulations  of  vegetable  tissue,  deposited  under 
quiet  waters  in  the  long  course  of  swamp  growth,  no 
properly  informed  person  can  longer  doubt.  That  they 
have  then  been  folded,  often  faulted,  and  always  eroded 
imtil  we  have  but  the  remnants  of  their  past  extent,  admits 
of  no  question.  The  simple  facts  and  principles  of  struc- 
tural geology  lie  at  the  foundation  of  this  branch  of  the 
mining  industry  and  have  been  long  established.  Never- 
theless, as  to  the  exact  processes  which  have  brought  car- 
boniferous or  cretaceous  muck,  peat  and  lignite  along  the 
road  to  the  distant  goal  of  anthracite,  we  are  yet  in  debate. 
That  the  original  plant  tissue  of  the  anthracite  seams  was 
so  long  exposed  before  burial  under  the  sediments  which 
followed  hard  upon  it  that  it  had  lost  the  greater  part  of 
its  volatile  constituents  and  readily  become  the  dense,  hard, 
smokeless  coal  which  we  in  the  East  so  much  prize,  is  the 
acute  suggestion  of  Professor  Stevenson,  of  our  sister  uni- 
versity here  in  New  York,  and  his  explanation  fits  the  Penn- 
sylvania case  much  better  than  any  other  which  has  been 
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made.  Yet  not  a  few  are  pondering  the  question,  and  some 
think  that  a  more  open-textured  cover  of  rocks  has  per- 
mitted the  gases  incident  and  necessary  to  the  change  more 
freely  to  form  and  escape  in  the  anthracite  areas  than  in 
the  bituminous.  Some,  again,  think  that  the  mechanical 
heat  produced  in  folding,  or  the  interior  heat  of  the  earth 
made  available  by  relatively  deep  burial  under  later  strata, 
or  the  neighborhood  of  lower  lying  but  as  yet  undiscovered 
eruptive  rocks  with  their  stores  of  heat,  have  brought  about 
the  changes.  Upon  this  problem  many  are  therefore  still 
disposed  to  ponder. 

Again,  speaking  of  coals  both  bituminous  and  anthra- 
citic,  we  may  question  as  follows:  Were  they  once  leaves, 
twigs,  brandhes  and  woody  tissues  generally,  or  were  they 
largely  spores  of  cryptogams?  If  we  also  admit  to  our 
field  of  view  th^  interesting  group  which  embraces  the 
cannels  and  the  exceptionally  gaseous  coals,  from  which  to 
this  day  illuminating  oils  are  distilled  in  Scotland  and  in 
New  South  Wales,  we  may  ask:  Were  they  enriched  with 
animal  matter  such  as  fish,  making  them  fry  and  sputter  in 
our  grates  like  so  much  fat;  or  were  they  due  to  the  enor- 
mously rapid  multiplication  of  fresh  water  algae  in  a  single 
season,  as  Professor  Bertrand,  of  Lille,  has  inferred  from 
his  microscopic  studies  of  the  Franco-Belgian  occurrences? 
If  this  is  true,  then  for  these  coals  our  old  ideals  of  slow 
accimiulation  and  protracted  time  are  imnecessary,  and 
carbonaceous  deposits  may  have  gathered  with  a  rapidity 
of  which  we  have  had  no  proper  grasp.  And  then  there  are 
the  strange  asphaltic  coals  which  fill  the  fissures  across  our 
strata  of  sandstone  and  shale;  representing  thus  the  inflow 
of  long  extinct  petroleum  springs,  now  evaporated  and 
oxidized  to  a  shining  black  residuimi— vein  fillings  they 
are,  analogous  to  those  metalliferous  deposits  to  which  I 
shall  shortly  pass.  They  connect  the  coals  with  petroleimi 
and  natural  gases  and  lead  us  to  ask:  Whence  came  the 
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oils  that  gave  rise  to  them  and  to  our  subterranean  pools 
which  have  so  long  remained  stored  up  in  the  liquid  f onn 
awaiting  the  drill?  Are  they,  too,  fractional  products  from 
long-buried  plants  and  animals,  gradually  emitted  during 
decomposition  or  gentle  distillation,  as  almost  all  of  us  in 
America  believe;  or  are  they  outgivings  from  molten  rock 
which  has  never  reached  the  surface  and  which  has  been 
forced  to  steam  and  fume  in  the  confinement  of  the  lower 
world?  A  few  observers  urge  this  view  and  a  still  smaller 
number,  mostly  laboratory  workers,  without  the  steadying 
influence  of  field  experience,  have  suggested  that  there  are 
inner  zones  of  the  earth  composed  of  metallic  carbides,  or 
even  of  metallic  alkalies  to  which  waters  charged  with  car- 
bonic add  and  atmospheric  air  penetrate  and  are  there 
dianged  into  petroleum  and  natural  gas.  These  latter  are 
views  flatly  contradicted  and  rendered  impossible  by  the 
assured  physical  condition  of  the  interior. 

From  asphaltic  coals  in  fissures  and  veins,  we  pass  to 
the  metalliferous  minerals  in  similar  relationships.  Al- 
ways when  we  speak  of  veins,  the  precious  metals  more 
especially  fill  our  field  of  view,  and  what  romantic  and 
fascinating  chapters  in  human  history  they  suggest!  We 
mining  people  think  that  from  the  time  when  primitive 
man  realized  his  need  of  metals,  no  influence  in  the  world's 
history  has  been  so  potent  to  cause  migrations  as  the  desire 
to  find  the  silver  and  the  gold  of  new  coimtries.  The  Span- 
iards certainly  came  to  North,  Central  and  South  America 
chiefly  to  gain  them.  The  Englishmen  hastened  in  droves 
to  Australia.  Occidental  and  Oriental  alike  formed  the 
mad  rush  to  California.  The  stolid  Dutchman  of  South 
Africa  was  swamped  by  the  flood  of  English,  German, 
French  and  American  gold-seekers  on  the  Rand.  Nor  in 
our  own  day  could  the  icy  barrier  of  Alaskan  cold  stave  oflF 
the  tide  of  fortime  seekers.  We  sometimes  think  that  in 
the  settlement  of  this  staid  and  sober  part  of  America  the 
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longing  for  religious  or  political  freedom  almost  solely 
brought  the  settlers.  But  the  legends  of  the  old  silver 
mines  still  linger  in  the  Highlands  of  the  Hudson,  and  the 
hills  of  New  England  do  not  lack  shafts  and  pits  now  long 
gone  to  ruin.  Who  will  say  to  what  extent  these  monu- 
ments to  dead  and  buried  hopes  may  not  indicate  the  allur- 
ing influences  of  gold  and  silver  in  the  unknown  wilder- 
ness. 

Ibsen  has  well  said  in  his  little  poem,  "The  Miner": 

Break  in  thunder,  wall  of  rock. 
At  my  hammer'*  s  tempest  shock. 
Myriad  voices  of  the  mine 
Call  me  to  its  inmost  shrine. 

Glistening  spirits  beckon  me. 
To  their  sunless  treasury. 
Veined  gold,  all  burning  bright. 
Diamond  and  chrysolite. 

What  though  darkness  be  my  lot, 
Strike  my  hammer,  falter  not. 
What  though  every  hope  be  vain. 
Strike  my  hammer,  strike  amain. 

Wherever  rich  enough  to  mine,  the  metals  are  found  in 
a  greatly  concentrated  state  as  compared  with  the  earth  at 
large.  They  so  often  fill  crevices  which  traverse  the  rocks 
as  veins  cross  the  human  hand,  that  the  name  vein  has  long 
been  applied  in  this  connection.  The  figurative  use  of  the 
word  is  also  happy,  in  that  the  metallic  minerals,  as  well  as 
their  associates  of  no  value,  have  been  obviously  brought  to 
their  resting  places  by  circulating  waters,  which  in  the 
miner*s  phrase  have  nourished  and  ermched  the  crevices  as 
does  the  blood  the  body.  The  veins  again  are,  as  it  were, 
wounds  or  gashes  in  the  earth  which  have  been  healed  by 
the  circulations.  That  water  has  accomplished  the  task  few 
doubt.    The  earlier  observers  were  accustomed  to  attribute 
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the  subterranean  waters  to  the  rainfall,  and,  until  recently, 
all  of  us  who  have  specially  studied  these  phenomena  have 
fallen  in  with  the  same  view.  From  the  clouds  the  rains 
descend  upon  the  earth's  surface.  In  part  they  run  off  in 
the  streams;  in  part  they  evaporate,  and  in  part  they  pass 
into  the  groimd,  where  for  ages  they  have  accumulated  as 
the  ground-water  and  where  they  constantly  renew  the 
supply.  The  ground-water  fills  our  wells,  pours  into  the 
shafts  of  our  mines  as  we  sink  and  forces  us  to  pump.  It 
stands  beneath  almost  all  parts  of  the  surface,  at  depths 
depending  partly  on  the  amount  of  rainfall  and  partly  on 
the  nature  of  the  rock.  We  formerly  believed  that  the 
groimd-water  continued  downward  in  the  crevices  of  the 
rocks  to  great  depths,  far  enough  in  fact  to  come  imder  the 
influence  of  the  internal  heat  of  the  earth,  and  that  it  was 
set  in  circulation  partly  by  this  and  partly  by  the  heat 
afforded  by  those  portions  which,  entering  the  ground  on 
the  heights,  forced  up  the  shorter  columns  after  a  greater 
or  less  underground  journey.  In  the  depths  where  heat 
and  pressure  were  influential  the  waters  were  believed  to 
be  active  solvents,  and  in  their  wanderings  through  the 
narrow  pores  and  spaces  of  the  rocks  they  gathered  up  the 
metallic  and  non-metallic  minerals  and  deposited  them  in 
the  veins  when  they  rose  to  higher  levels.  In  the  journey 
toward  the  upper  world  diminishing  heat  and  pressiu^e  led 
to  precipitation  of  dissolved  contents.  In  former  years  we 
had  no  very  definite  conceptions  of  accessible  depths,  but 
the  mathematical  analysis  of  Professor  Hoskins,  of  the 
University  of  Wisconsin,  combined  with  the  geological 
observations  and  reasoning  of  President  Van  Hise,  of  the 
same  institution,  has  shown  that  cavities  become  impossi- 
bilities in  the  softer  rocks  at  say  500  meters,  and  in  the 
most  resistant  at  or  about  10,000.  That  is  to  say,  under 
the  irresistible  crush  of  the  overlying  column,  rocks  hard 
or  soft  weld  together  into  a  solid  mass.    Circulating  waters 
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descending  from  the  surface  must  be  limited  to  these 
depths  as  the  extreme. 

But  in  the  shafts,  which  are  rapidly  exploring  lower  and 
lower  rocks  in  many  localities  and  are  changing  inferences 
to  observation,  the  experience  of  the  miner  has  shown  that 
in  regions  remote  from  recently  extinct  volcanic  activity 
the  groimd-waters  end  at  a  comparatively  shallow  distance. 
If  while  the  shaft  goes  constantly  downward  the  miner  im- 
pounds the  waters  encoimtered  at  the  upper  levels,  he 
meets  no  more  below  a  thousand  or  fifteen  hundred  feet. 
But  the  veins  are  known  in  many  cases  to  continue  cer- 
tainly to  three  times  this  depth,  and  we  have  been  forced 
to  cast  about  for  some  other  source  than  the  rainfall  for 
the  subterranean  circulations  which  have  originally 
brought  in  the  ores.  Other  waters  have  been  suggested  by 
two  chief  facts  of  observation.  Whenever  the  volcanoes 
break  forth  in  eruption,  clouds  and  clouds  of  steam  and 
other  gases  go  violently  into  the  atmosphere,  and  when  the 
lava  wells  upward  from  the  vent  and  pours  abroad  over 
the  crater  slopes  and  surrounding  country,  it  steams  for 
many  months  before  it  is  exhausted  of  its  dissolved  vapors. 
Molten  rock  in  the  depths  of  the  earth  must  be  well-nigh 
saturated  with  the  pent-up  gases,  which  are  only  held  in 
check  by  the  surrounding  envelope  of  the  crust.  We  have 
even  thought,  vrith  much  reason,  that  the  steam  given  forth 
by  eruptive  rocks  in  early  stages  of  the  earth*s  history  has 
condensed  as  the  oceans,  and  that  thus  the  oceans  have  been 
derived  from  the  volcanoes,  not  the  volcanoes  caused  by  the 
percolating  oceanic  waters  according  to  the  more  popular 
view.  The  vapors  or  raw  materials  for  subterranean  waters 
are  therefore  certainly  in  the  reservoirs  of  interior  molten 
rocks. 

The  second  significant  point  is  that  in  almost  all  of  our 
mining  districts  where  the  operations  are  based  on  veins, 
eruptive  rocks  are  a  marked  feature.     In  many  there 
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seems  no  escape  from  the  conclusion  that  they  are  in  some 
way  intimately  associated  with  the  formation  of  the  veins 
which  have  come  in  as  the  end-product  in  their  expiring 
activity. 

Thus  a  very  large  proportion  of  mining  geologists,  and 
an  even  larger  number  of  mining  men  accustomed  to  deal 
with  the  familiar  phenomena  of  western  ore-deposits,  have 
swimg  around  to  a  belief  in  the  waters  from  the  eruptive 
rocks  as  the  agents  and  vehicles  of  deposition.  Even  the 
prospector  looks  upon  the  eruptive  dike  as  one  of  the  best 
guides  in  his  searching.  When,  therefore,  a  mass  of  molten 
rock  charged  with  its  burden  of  dissolved  vapors  and  gases 
rises  from  the  depths,  and  stops  without  reaching  the 
surface,  it  slowly  cools,  congeals  and  emits  the  vapors  as 
the  source  of  the  mineral  bearing  waters  which  continue  on- 
ward to  the  upper  world.  They  start  highly  heated,  and 
under  great  pressure.  The  vis  a  tergo  is  enormous.  They 
constantly  cool  as  they  go  and  the  pressure  diminishes. 
The  dissolved  minerals  precipitate  upon  the  walls  of  the 
fissures,  quartz  and  gold,  in  one  region,  silver  ores  with 
copper,  lead  or  zinc  in  another.  Layer  on  layer  they  grow, 
until  the  water  course  is  dioked  or  the  fires  below  bum  out, 
the  steam  pressure  falls,  and  the  circulation  ceases.  Water 
on  the  surface  now  begins  its  work,  the  rocks  are  worn 
away,  the  fragments  of  the  vein  roll  down  the  moimtain 
side  and  form  the  trail,  which,  catching  the  eye  of  the  pros- 
pector, guides  him  to  the  outcrop. 

In  formulating  this  brief  statement  I  am  not  unmindful 
of  the  uncertainties  involved,  nor  that  we  have  launched  out 
from  the  facts  and  realms  of  actual  observation  into  the 
profoimder  depths  which  we  cannot  attain.  And  yet  by 
growing  experience  these  views  are  f oimd  to  fit  the  case  in 
a  satisfactory  way,  and  our  philosophical  ponderings  on  the 
subject  are  consequently  fraught  with  fewer  difficulties  and 
contradictions  than  before. 

88 


There  have  been  advances  in  other  branches  of  the  sub- 
ject upon  which  I  may  not  dwell  in  the  short  space  of  an 
hour.  Geology  applied  to  geography  under  the  now  cur- 
rent term  of  physiography  has  gjven  old  facts  new  mean- 
ing; has  made  the  dry  bones  assemble  again  to  a  living  or- 
ganism. Political  boimdaries,  the  distribution  of  races, 
often  the  tiuning  points  of  history  are  conditioned  by  some 
mountain  barrier  or  are  due  to  some  plain  or  river.  The 
relief  of  the  surface,  the  upheaval  of  the  mountains,  and  the 
erosion  of  the  valleys  are  now  recognized  as  powerful  fac- 
tors in  the  history  of  mankind.  The  patient  labors  of  many 
geologists  for  a  century  and  a  half  in  recording  and  study- 
ing their  causes  and  describing  their  diaracters  have  borne 
fruit  of  imexpected  richness  and  quality. 

But  has  geology  made  no  broad  and  general  contribu- 
tions to  human  thought  and  life?  Surely  when  we  pause 
for  a  moment  and  reflect  upon  the  dianges  through  whidi 
our  views  of  the  earth  and  its  development  have  passed  in 
the  century  and  a  half  now  closing,  we  must  admit  that  its 
influence  has  been  enlarging  and  beneficial.  Recall  if  you 
will  the  gross  ignorance  that  prevailed  about  the  age  of  the 
earth;  the  ridiculously  insufiicient  conceptions  of  time;  the 
idea  that  fossils  were  the  sports  of  nature,  the  lusus  natures, 
entombed  in  the  rocks  to  deceive  or  amuse  mankind;  the 
failure  to  grasp  the  plainest  lessons  of  geological  structure ; 
and  the  absurd  positive  notions  of  the  earth  which  once 
prevailed.  Then  we  realize  that  into  the  mind  of  every 
man  of  even  ordinary  education  and  reading  has  come  a 
flood  of  new  light.  The  earth  is  viewed  not  alone  in  a  way 
that  is  more  correct  and  nearer  the  truth,  but  more  dig- 
nified and  stimulating. 

When,  in  the  striking  and  suggestive  lecture  with  which 
this  course  opened  and  which  made  us  all  sit  up  and  think. 
Professor  Keyser  described  the  inner  world  of  the  spirit  to 
which  the  mathematically  inclined  may  retreat,  he  awoke  a 
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vibrant  chord  in  many  minds.  Doubtless  there  were  others 
besides  the  present  speaker  who  harked  back  in  their  mem- 
ories to  old  student  days  with  the  higher  mathematics,  when 
in  the  Elysian  fields  of  pure  thought,  oblivious  to  space 
and  time,  comforted  perhaps  in  affliction,  absorbed  and 
indiflferent  even  to  pain,  they  roamed  in  association  with 
the  great  minds  of  the  past.  It  seemed  like  a  glimpse  into 
the  golden  age  or  better  still  a  vista  into  tiiose  future 
realms  of  the  spirit  toward  which  we  now  and  then  turn 
our  longing  eyes. 

Has  geology  nothing  similar  to  offer?  I  think  it  has 
although  in  a  different  way.  Not  to  the  realms  of  the  inner 
spirit  may  we  turn,  but  abroad,  comprehensively,  over  the 
face  of  nature.  Under  the  guidance  of  this  branch  of 
science  we  see  the  long  and  stately  panorama  of  the  past 
imfold.  Mountains  rise  and  disappear;  sea  and  land 
repeatedly  change  places.  Majestic  forces  in  orderly  suc- 
cession perform  their  work,  and  development,  whose  course 
we  may  follow  and  whose  processes  understand,  is  made 
clear  before  our  eyes.  We  feel  ourselves  as  it  were  upon 
some  moimtain  sununit  looking  ever  away  and  away  into 
regions  beyond.  And  just  as  when  standing  amid  such  sur- 
roundings we  have  felt  the  ecstatic  thrill  brought  by  the 
expanding  prospect  and  have  burned  with  eagerness  to 
penetrate  the  new  lands  farther  on,  so  in  the  realm  of  geo- 
logical thought  we  look  back  over  the  periods  of  the  past, 
over  the  course  which  we  have  come,  over  the  problems 
solved,  the  lower  siraunits  climbed,  and  then  turning  ahead 
to  the  future,  to  the  yet  unknown,  we  bum  with  eagerness 
to  push  forward  in  our  day  and  generation  the  boimdaries 
of  knowledge  another  stage. 
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I  MUST  at  the  outset  remark  that  among  the  many  sciences 
that  are  occupied  with  the  study  of  the  living  world  there  is 
no  one  that  may  properly  lay  exclusive  claim  to  the  name 
of  Biology.  The  word  does  not,  in  fact,  denote  any  par- 
ticular science  but  is  a  generic  term  applied  to  a  large 
group  of  biological  sciences  all  of  which  alike  are  con- 
cerned with  the  phenomena  of  life.  To  present  in  a  single 
address,  even  in  rudimentary  outline,  the  specific  results  of 
these  sciences  is  obviously  an  impossible  task,  and  one  that 
I  have  no  intention  of  attempting.  I  shall  offer  no  more 
than  a  kind  of  preface  or  introduction  to  those  who  will 
speak  after  me  on  the  biological  sciences  of  physiology, 
botany  and  zoology;  and  I  shall  confine  it  to  what  seem 
to  me  the  most  essential  and  characteristic  of  the  general 
problems  towards  which  all  lines  of  biological  inquiry  must 
sooner  or  later  converge. 

It  is  the  general  aim  of  the  biological  sciences  to  learn 
something  of  the  order  of  nature  in  the  living  world.  Per- 
haps it  is  not  amiss  to  remark  that  the  biologist  may  not 
hope  to  solve  the  ultimate  problems  of  life  any  more  than 
the  chemist  and  physicist  may  hope  to  penetrate  the  final 
mysteries  of  existence  in  the  non-living  world.  What  he 
can  do  is  to  observe,  compare  and  experiment  with  phe- 
nomena, to  resolve  more  complex  phenomena  into  simpler 
components,  and  to  this  extent,  as  he  says,  to  "explain" 
them;  but  he  knows  in  advance  that  his  explanations  will 
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never  be  in  the  full  sense  of  the  word  final  or  complete.  In- 
vestigation can  do  no  more  than  push  forward  the  limits  of 
knowledge. 

The  task  of  the  biologist  is  a  double  one.  His  more  im- 
mediate effort  is  to  inquire  into  the  nature  of  the  existing 
organism,  to  ascertain  in  what  measure  the  complex  phe- 
nomena of  life  as  they  now  appear  are  capable  of  resolu- 
tion into  simpler  factors  or  components,  and  to  determine 
as  far  as  he  can  what  is  the  relation  of  these  factors  to  other 
natural  phenomena.  It  is  often  practically  convenient  to 
consider  the  organism  as  presenting  two  different  aspects 
—a  structural  or  morphological  one,  and  a  functional  or 
physiological— and  biologists  often  call  themselves  accord- 
ingly morphologists  or  physiologists.  Morphological  in- 
vestigation has  in  the  past  largely  followed  the  method  of 
observation  and  comparison,  physiological  investigation 
that  of  experiment;  but  it  is  one  of  the  best  signs  of  prog- 
ress that  in  recent  years  the  fact  has  come  clearly  into  view 
that  morphology  and  physiology  are  really  inseparable, 
and  in  consequence  the  distinctions  between  them,  in  re- 
spect both  to  subject  matter  and  to  method,  have  largely 
disappeared  in  a  greater  conmiimity  of  aim.  Mor- 
phology and  physiology  alike  were  profoundly  trans- 
formed by  the  introduction  into  biological  studies  of  the 
genetic  or  historical  point  of  view  by  Darwin, 
who  did  more  than  any  other  to  establish  the 
fact,  suspected  by  many  earlier  naturalists,  that 
existing  vital  phenomena  are  the  outcome  of  a  definite 
process  of  evolution;  and  it  was  he  who  first  fully  brought 
home  to  us  how  defective  and  one-sided  is  our  view  of  the 
organism  so  long  as  we  do  not  consider  it  as  a  product  of 
the  past.  It  is  the  second  and  perhaps  greater  task  of  the 
biologist  to  study  the  organism  from  the  historical  point  of 
view,  considering  it  as  the  product  of  a  continuous  process 
of  evolution  that  has  been  in  operation  since  life  began. 

6 


In  its  widest  scope  this  genetic  inquiry  involves  not  only 
the  evolution  of  higher  forms  from  lower  ones,  but  also  the 
still  larger  question  of  the  primordial  relation  of  living 
things  to  the  non-living  world.  Here  is  involved  the  pos- 
sibility so  strikingly  expressed  many  years  ago  by  Tyn- 
dall  in  that  eloquent  passage  in  the  Belfast  address, 
where  he  declared  himself  driven  by  an  intellectual 
necessity  to  cross  the  boundary  line  of  the  experi- 
mental evidence  and  to  discern  in  non-living  matter, 
as  he  said,  the  promise  and  potency  of  every  form  and 
quality  of  terrestrial  life.  This  intellectual  necessity  was 
created  by  a  conviction  of  the  continuity  and  consis- 
tency of  natural  phenomena,  which  is  almost  inseparable 
from  the  scientific  attitude  towards  nature.  But  Tyn- 
dall's  words  stood  after  all  for  a  confession  of  faith,  not 
for  a  statement  of  fact;  and  they  soared  far  above  the 
terra  firma  of  the  actual  evidence.  At  the  present  day 
we  too  may  find  ourselves  logically  driven  to  the 
view  that  living  things  first  arose  as  a  product  of 
non-living  matter.  We  must  fully  recognize  the  ex- 
traordinary progress  that  has  been  made  by  the 
chemist  in  the  artificial  synthesis  of  compounds 
formerly  known  only  as  the  direct  products  of  liv- 
ing protoplasm.  But  it  must  also  be  admitted  that  we  are 
still  wholly  without  evidence  of  the  origin  of  any  living 
thing,  at  any  period  of  the  earth's  history,  save  from  some 
other  living  thing;  and  after  more  than  two  centuries 
Redi's  aphorism  omne  vivum  e  xnvo  retains  to-day  its  full 
force.  It  is  my  impression  therefore  that  the  time  has  not 
yet  come  when  hypotheses  regarding  a  diflFerent  origin  of 
life  can  be  considered  as  practically  useful. 

If  I  have  the  temerity  to  ask  your  attention  to  the  fun- 
damental problem  towards  which  all  lines  of  biological  in- 
quiry sooner  or  later  lead  us  it  is  not  with  the  delusion  that 
I  can  contribute  anything  new  to  the  prolonged  discussions 
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and  controversies  to  which  it  has  given  rise.  I  desire  only 
to  indicate  in  what  way  it  affects  the  practical  efforts  of 
biologists  to  gain  a  better  understanding  of  the  living  or- 
ganism, whether  regarded  as  a  group  of  existing  phenom- 
ena or  as  a  product  of  the  evolutionary  process;  and  I 
shall  speak  of  it,  not  in  any  abstract  or  speculative  way, 
but  from,  the  standpoint  of  the  working  naturalist.  The 
problem  of  which  I  speak  is  that  of  organic  mechanism  and 
its  relation  to  that  of  organic  adaptation.  How  in  general 
are  the  phenomena  of  life  related  to  those  of  the  non-living 
world?  How  far  can  we  profitably  employ  the  hypothesis 
that  the  living  body  is  essentially  an  automaton  or  ma- 
chine, a  configuration  of  material  particles,  which,  like  an 
engine  or  a  piece  of  clockwork,  owes  its  mode  of  operation 
to  its  physical  and  chemical  construction?  It  is  not  open  to 
doubt  that  the  living  body  is  a  machine.  It  is  a  complex 
chemical  engine  that  applies  the  energy  of  the  food-stuffs 
to  the  performance  of  the  work  of  life.  But  is  it  something 
more  than  a  machine?  If  we  may  imagine  the  physico- 
chemical  analysis  of  the  body  to  be  carried  through  to  the 
very  end,  may  we  expect  to  find  at  last  an  unknown  some- 
thing that  transcends  such  analysis  and  is  neither  a  form  of 
physical  energy  nor  anything  given  in  the  physical  or 
chemical  configuration  of  the  body?  Shall  we  find  any- 
thing corresponding  to  the  usual  popular  conception — 
which  was  also  along  the  view  of  physiologists— that  the 
body  is  "animated"  by  a  specific  "vital  principle,"  or  "vi- 
tal force,"  a  dominating  "archaeus"  that  exists  only  in  the 
realm  of  organic  nature?  If  such  a  principle  exists,  then 
the  mechanistic  hypothesis  fails  and  the  fundamental  prob- 
lem of  biology  becomes  a  problem  sui  generis. 

In  its  bearing  on  man's  place  in  nature  this  question  is 
one  of  the  most  momentous  with  which  natural  science  has 
to  deal,  and  it  has  occupied  the  attention  of  thinking  men 
in  every  age.     I  cannot  trace  its  history,  but  it  will  be 
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worth  our  while  to  place  side  by  side  the  words  of  three  of 
the  great  leaders  of  modem  scientific  and  philosophic 
thought.  The  saying  has  been  attributed  to  Descartes, 
"Give  me  matter  and  I  will  construct  the  world"— mean- 
ing by  this  the  living  world  as  well  as  the  non-living;  but 
Descartes  specifically  excepted  the  human  mind.  I  do  not 
know  whether  the  great  French  philosopher  actually  used 
these  particular  words,  but  they  express  the  essence  of  the 
mechanistic  hypothesis  that  he  adopted.  Kant  utterly  re- 
pudiated such  a  conception  in  the  following  well  known 
passage:  "It  is  quite  certain  that  we  cannot  become  ade- 
quately acquainted  with  organized  creatiu*es  and  their  hid- 
den potentialities  by  means  of  the  merely  mechanical  prin- 
ciples of  nature,  much  less  can  we  explain  them;  and  this 
is  so  certain  that  we  may  boldly  assert  that  it  is  absurd  for 
man  even  to  make  such  an  attempt  or  to  hope  that  a  New- 
ton may  one  day  arise  who  will  make  the  production  of  a 
blade  of  grass  comprehensible  to  us  according  to  natural 
laws  that  have  not  been  ordered  by  design.  Such  an  in- 
sight we  must  absolutely  deny  to  man."  Still,  in  another 
place  Kant  admitted  that  the  facts  of  comparative  anat- 
omy give  us  "a  ray  of  hope,  however  faint,  that  something 
may  be  accomplished  by  the  aid  of  the  principle  of  the 
mechanism  of  nature,  without  which  there  can  be  no  science 
in  general."  It  is  interesting  to  turn  from  this  to  the  bold 
and  aggressive  assertion  of  Huxley:  "Living  matter  dif- 
fers from  other  matter  in  degree  and  not  in  kind,  the  mi- 
crocosm repeats  the  macrocosm;  and  one  chain  of  causation 
connects  the  nebulous  origin  of  sims  and  planetary  sys- 
tems with  the  protoplasmic  foundations  of  life  and  organ- 
ization." 

Do  not  expect  me  to  decide  where  such  learned  doctors 
disagree;  but  I  will  at  this  point  venture  on  one  comment 
which  may  sound  the  key-note  of  this  address.  Perhaps 
we  shall  find  that  in  the  long  run  and  in  the  large  sense 
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Kant  was  right ;  but  it  is  certain  that  to-day  we  know  very 
much  more  about  the  formation  of  the  living  body,  whether 
a  blade  of  grass  or  a  man,  than  did  the  naturalists  of 
Kant's  time;  and  for  better  or  for  worse  the  human  mind 
seems  to  be  so  constituted  that  it  will  continue  its  eflForts  to 
explain  such  matters,  however  difficult  they  may  seem  to 
be.  But  I  return  to  our  more  specific  inquiry  with  the  re- 
mark that  the  history  of  physiology  in  the  past  two  hun- 
dred years  has  been  the  history  of  a  progressive  restriction 
of  the  notion  of  a  "vital  force"  or  "vital  principle"  within 
narrower  and  narrower  limits,  until  at  present  it  may  seem 
to  many  physiologists  that  no  room  for  it  remains  within 
the  limits  of  our  biological  philosophy.  One  after  another 
the  vital  activities  have  been  shown  to  be  in  greater  or  less 
degree  explicable  or  comprehensible  considered  as  physico- 
chemical  operations  of  various  degrees  of  complexity. 
Every  physiologist  will  maintain  that  we  cannot  name  one 
of  these  activities,  not  even  thought,  that  is  not  carried 
on  by  a  physical  mechanism.  He  will  maintain  further 
that  in  most  cases  the  vital  actions  are  not  merely  accom- 
panied by  physico-chemical  operations  but  actually  con- 
sist of  them;  and  he  may  go  so  far  as -definitely  to  maintain 
that  we  have  no  evidence  that  life  itself  can  be  regarded  as 
an5i;hing  more  than  their  sum  total.  He  is  able  to  bring 
forward  cogent  evidence  that  all  modes  of  vital  activity  are 
carried  on  by  means  of  energy  that  is  set  free  in  proto- 
plasm or  its  products  by  means  of  definite  chemical  pro- 
cesses collectively  known  as  metabolism.  When  the  mat- 
ter is  reduced  to  its  lowest  terms,  life,  as  thus  viewed, 
seems  to  have  its  root  in  chemical  change;  and  we  can 
understand  how  an  eminent  CJerman  physiologist  offers 
us  a  definition  or  characterization  of  life  that  runs:  "The 
life-process  consists  in  the  metabolism  of  proteids."  I 
ask  your  particular  attention  to  this  definition  since  I  now 
wish  to  contrast  with  it  another  and  very  diflFerent  one. 
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I  shall  introduce  it  to  your  attention  by  asking  a  very 
simple  question.  We  may  admit  that  digestion,  for  ex- 
ample, is  a  purely  chemical  operation,  and  one  that  may  be 
exactly  imitated  outside  the  living  body  in  a  glass  flask. 
My  question  is,  how  does  it  come  to  pass  that  an  animal  has 
a  stomach?— and,  pursuing  the  inquiry,  how  does  it  hap- 
pen that  the  human  stomach  is  practically  incapable  of  di- 
gesting cellulose,  while  the  stomachs  of  some  lower  ani- 
mals, such  as  the  goat,  readily  digest  this  substance?  The 
earlier  naturalists,  such  as  Linnaeus,  Cuvier  or  Agassiz, 
were  ready  with  a  reply  which  seemed  so  simple,  adequate 
and  final  that  the  plodding  modem  naturalist  cannot  re- 
press a  feeling  of  envy.  In  their  view  plants  and  animals 
are  made  as  they  were  originally  created,  each  according  to 
its  kind.  The  biologist  of  to-day  views  the  matter  diflFer- 
ently;  and  I  shall  give  his  answer  in  the  form  in  which  I 
now  and  then  make  it  to  a  student  who  may  chance  to  ask 
why  an  insect  has  six  legs  and  a  spider  eight,  or  why  a  yel- 
lowbird  is  yellow  and  a  bluebird  blue.  The  answer  is:  "For 
the  same  reason  that  the  elephant  has  a  trunk."  I  trust 
that  a  certain  rugged  pedagogical  virtue  in  this  reply  may 
atone  for  its  lack  of  elegance.  The  elephant  has  a  trunk, 
as  the  insect  has  six  legs,  for  the  reason  that  such  is  the  spe- 
cific nature  of  the  animal;  and  we  may  assert  with  a  degree 
of  probability  that  amounts  to  practical  certainty  that  this 
specific  nature  is  the  outcome  of  a  definite  evolutionary 
process,  the  nature  and  causes  of  which  it  is  our  tremen- 
dous task  to  determine  to  such  extent  as  we  may  be  able. 
But  this  does  not  yet  touch  the  most  essential  side  of  the 
problem.  What  is  most  significant  is  that  the  clumsy, 
short-necked  elephant  has  been  endowed— "by  nature," 
as  we  say— with  precisely  such  an  organ,  the  trunk,  as 
he  needs  to  compensate  for  his  lack  of  flexibility  and 
agility  in  other  respects.  If  we  are  asked  why  the  ele- 
phant has  a  trunk,  we  must  answer  because  the  animal 
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needs  it.  But  does  such  a  reply  in  itself  explain  the  fact? 
Evidently  not.  The  question  which  science  must  seek 
to  answer,  is  how  came  the  elephant  to  have  a  trunk; 
and  we  do  not  properly  answer  it  by  saying  that  it  has 
developed  in  the  course  of  evolution.  It  has  been  well 
said  that  even  the  most  complete  knowledge  of  the  gene- 
alogy of  plants  and  animals  would  give  us  no  more  than  an 
ancestral  portrait-gallery.  We  must  determine  the  causes 
and  conditions  that  have  cooperated  to  produce  this  partic- 
ular result  if  our  answer  is  to  constitute  a  true  scientific  ex- 
planation. And  evidently  he  who  adopts  the  machine- 
theory  as  a  general  interpretation  of  vital  phenomena  must 
make  clear  to  us  how  the  machine  was  built  before  we  can 
admit  the  validity  of  his  theory,  even  in  a  single  case.  Our 
apparently  simple  question  as  to  why  the  animal  has  a 
stomach  has  thus  revealed  to  us  the  full  magnitude  of  the 
task  with  which  the  mechanist  is  confronted;  and  it  has 
brought  us  to  that  part  of  our  problem  that  is  concerned 
with  the  natiu*e  and  origin  of  organic  adaptations.  With- 
out tarrying  to  attempt  a  definition  of  adaptation  I  will 
only  emphasize  the  fact  that  many  of  the  great  naturalists, 
from  Aristotle  onward,  have  recognized  the  purposeful  or 
design-like  quality  of  vital  phenomena  as  their  most  essen- 
tial and  fundamental  characteristic.  Herbert  Spencer  de- 
fined life  as  the  continuous  adjustment  of  internal  rela- 
tions to  external  relations.  It  is  one  of  the  best  that  has 
been  given,  though  I  am  not  sure  that  Professor  Brooks 
has  not  improved  upon  it  when  he  says  that  life  is  "re- 
sponse to  the  order  of  nature.''  This  seems  a  long  way 
from  the  definition  of  Verwom,  heretofore  cited,  as  the 
"metabolism  of  proteids."  To  this  Brooks  opposes  the 
telling  epigram:  "The  essence  of  life  is  not  protoplasm  but 
purpose." 

Without  attempting  adequately  to  illustrate  the  nature 
of  organic  adaptations,  I  will  direct  your  attention  to  what 
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seems  to  me  one  of  their  most  striking  features  regarded 
from  the  mechanistic  position.  This  is  the  fact  that  adap- 
tations so  often  run  counter  to  direct  or  obvious  mechanical 
conditions.  Natiu*e  is  crammed  with  devices  to  protect  and 
maintain  the  organism  against  the  stress  of  the  environ- 
ment. Some  of  these  are  given  in  the  obvious  structure  of 
the  organism,  such  as  the  tendrils  by  means  of  which  the 
climbing  plant  sustains  itself  against  the  action  of  gravity 
or  the  winds,  the  protective  shell  of  the  snail,  the  protective 
colors  and  shapes  of  animals,  and  the  like.  Any  structural 
featiu*e  that  is  useful  because  of  its  construction  is  a  struc- 
tural adaptation ;  and  when  such  adaptations  are  given  the 
mechanist  has  for  the  most  part  a  relatively  easy  task  in 
his  interpretation.  He  has  a  far  more  difficult  knot  to  dis- 
entangle in  the  case  of  the  so-called  functional  adaptations, 
where  the  organism  modifies  its  activities  (and  often  also 
its  structure)  in  response  to  changed  conditions.  The  na- 
ture of  these  phenomena  may  be  illustrated  by  a  few  ex- 
amples so  chosen  as  to  form  a  progressive  series.  If  a  spot 
on  the  skin  be  rubbed  for  some  time  the  first  result  is  a  di- 
rect and  obviously  mechanical  one;  the  skin  is  worn  away. 
But  if  the  rubbing  be  continued  long  enough,  and  is  not 
too  severe,  an  indirect  eflFect  is  produced  that  is  precisely  the 
opposite  of  the  initial  direct  one;  the  skin  is  replaced,  be- 
comes thicker  than  before,  and  a  callus  is  produced  that 
protects  the  spot  from'further  injury.  The  healing  of  a 
wound  involves  a  similar  action.  Again,  remove  one  kid- 
ney or  one  lung  and  the  remaining  one  will  in  time  enlarge 
to  assume,  as  far  as  it  is  able,  the  functions  of  both.  If  the 
leg  of  a  salamander  or  a  lobster  be  amputated,  the  wound 
not  only  heals  but  a  new  leg  is  regenerated  in  place  of  that 
which  has  been  lost.  If  a  flatworm  be  cut  in  two,  the  front 
piece  grows  out  a  new  tail,  the  hind  piece  a  new  head,  and 
two  perfect  worms  result.  Finally,  it  has  been  found  in 
certain  cases,  including  animals  as  highly  organized  as 
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salamanders,  that  if  the  egg  be  separated  into  two  parts  at 
an  early  period  of  development  each  part  develops  into  a 
perfect  embryo  animal  of  half  the  usual  size,  and  a  pair  of 
twins  results.  In  each  of  these  cases  the  astonishing  fact 
is  that  a  mechanical  injury  sets  up  in  the  organism  a  com- 
plicated adaptive  response  in  the  form  of  operations  which 
in  the  end  counteract  the  initial  mechanical  eflFect.  It  is  no 
doubt  true  that  somewhat  similar  self -adjustments  or  re- 
sponses may  be  said  to  take  place  in  certain  non-living 
mechanical  systems,  such  as  the  spinning  top  or  the  gyro- 
scope; but  those  that  occur  in  the  living  body  are  of  sudi 
general  occurrence,  of  such  complexity  and  variety,  and 
of  so  design-like  a  quality,  that  they  may  fairly  be  re- 
garded as  among  the  most  characteristic  of  the  vital  activi- 
ties. It  is  precisely  this  characteristic  of  many  vital  phe- 
nomena that  renders  their  accurate  analysis  so  difficult  and 
complex  a  task ;  and  it  is  largely  for  this  reason  that  the  bi- 
ological sciences,  as  a  whole,  still  stand  far  behind  the 
physical  sciences,  both  in  precision  and  in  completeness  of 
analysis. 

What  is  the  actual  working  attitude  of  naturalists  to- 
wards the  general  problem  that  I  have  endeavored  to  out- 
line? It  would  be  a  piece  of  presimiption  for  me  to  speak 
for  the  body  of  working  biologists,  and  I  will  therefore 
speak  for  only  one  of  them.  It  is  my  own  conviction  that 
whatever  be  the  difficulties  that  the  mechanistic  hypothesis 
has  to  face,  it  has  established  itself  as  the  most  useful 
working  hypothesis  that  we  can  at  present  employ. 
I  do  not  mean  to  assert  that  it  is  adequate,  or  even 
true.  I  believe  only  that  we  should  make  use  of  it  as  a 
working  program,  because  the  history  of  biological  re- 
search proves  it  to  have  been  a  more  eflFective  and  fruitful 
means  of  advancing  knowledge  than  the  vitalistic  hypothe- 
sis. We  should  therefore  continue  to  employ  it  for  this 
purpose  until  it  is  clearly  shown  to  be  untenable.    Whether 
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we  must  in  the  end  adopt  it  will  depend  on  whether  it 
proves  the  simplest  hypothesis  in  the  large  sense,  the  one 
most  in  harmony  with  our  knowledge  of  nature  in  general. 
If  such  is  the  outcome,  we  shall  be  bound  by  a  deeply  lying 
instinct  that  is  almost  a  law  of  our  intellectual  being  to 
accept  it,  as  we  have  accepted  the  Copemican  system 
rather  than  the  Ptolemaic.  I  believe  I  am  right  in  saying 
that  the  attitude  I  have  indicated  as  a  more  or  less  personal 
one  is  also  that  of  the  body  of  working  biologists,  though 
there  are  some  conspicuous  exceptions. 

In  endeavoring  to  illustrate  how  this  question  actually 
affects  research  I  will  offer  two  illustrative  cases,  one  of 
which  may  indicate  the  f ruitfulness  of  the  mechanistic  con- 
ception in  the  analysis  of  complex  and  apparently  myster- 
ious phenomena,  the  other  the  nature  of  the  difficulties  that 
have  in  recent  years  led  to  attempts  to  re-establish  the 
vitalistic  view.  The  first  example  is  given  by  the  so-called 
law  or  principle  of  Mendel  in  heredity.  The  principle  re- 
vealed by  Mendel's  wonderful  discovery  is  not  shown  in  all 
the  phenomena  of  heredity  and  is  probably  of  more  or  less 
limited  application.  It  possesses  however  a  profound  sig- 
nificance because  it  gives  almost  a  demonstration  that  a 
definite,  and  perhaps  a  relatively  simple,  mechanism  must 
lie  behind  the  phenomena  of  heredity  in  general.  Hereditary 
characters  that  conform  to  this  law  undergo  combinations, 
disassociations  and  recombinations  which  in  certain  way 
suggest  those  that  take  place  in  chemical  reactions;  and 
like  the  latter  they  conform  to  definite  quantitative  rules 
that  are  capable  of  arithmetical  formulation.  This  anal- 
ogy must  not  be  pressed  too  far;  for  chemical  reactions  are 
indi\T[dually  definite  and  fixed,  while  those  of  the  heredi- 
tary characters  involve  a  fortuitous  element  of  such  a  na- 
ture that  the  numerical  result  is  not  fixed  or  constant  in  the 
individual  case  but  follows  the  law  of  probability  in  the  ag- 
gregate of  individuals*     Nevertheless,  it  is  possible,  and 
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has  already  become  the  custom,  to  designate  the  hereditary 
organization  by  symbols  or  f onnulas  that  resemble  those 
of  the  chemist  in  that  they  imply  the  quantitative  results  of 
heredity  that  follow  the  union  of  compounds  of  known 
composition.  Quantitative  prediction— not  precisely  ac- 
curate, but  in  accordance  with  the  law  of  probability— has 
thus  become  possible  to  the  biological  experimenter  on 
heredity.  I  will  give  one  example  of  such  a  prediction  made 
by  Professor  Cuenot  in  experimenting  on  the  heredity  of 
color  in  mice  (see  the  following  table).    The  experiment 

GrandparenU    AG  (white)  AB  (white)  AY  (white)  CB  (black) 


I  I 

Parents  AGAB  (white)  AYCB  (yellow) 


Offspring . 


Observed      Calculated 
^(White)..   81  76 


.  I   , 
AGAY 

ABAY 

AGAB 

ABAB 

ABCB      (Black)..   20  19 

AGCB      (Gray)..    16  19 

151  152 

extended  through  three  generations.  Of  the  four  grand- 
parents three  were  pure  white  albinos,  identical  in  outward 
appearance,  but  of  diflFerent  hereditary  capacity,  while  the 
fourth  was  a  pure  black  mouse.  The  first  pair  of  grand- 
parents consisted  of  an  albino  of  gray  ancestry,  AG,  and 
one  of  black  ancestry,  AB.  The  second  pair  consisted  of 
an  albino  of  yellow  ancestry,  AY,  and  a  black  mouse,  CB. 
The  result  of  the  first  union,  AG  x  AB  is  to  produce 
again  pure  white  mice  of  the  composition  AGAB.  The 
second  union,  AY  x  CB  is  to  produce  mice  that  appear 
pure  yellow,  and  have  the  formula  AYCB.    What,  now, 
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will  be  the  result  of  uniting  the  two  forms  thus  produced— 
i.e.  AGAB  x  AYCB?  Cuenot's  prediction  was  that  they 
should  yield  eight  different  kinds  of  mice,  of  which  four 
should  be  white,  two  yellow,  one  black  and  one  gray.  The 
actual  aggregate  result  of  such  unions,  repeatedly  per- 
formed, compared  with  the  theoretic  expectation,  is  shown 
in  the  foregoing  table.  As  will  be  seen,  the  correspondence, 
though  close,  is  not  absolutely  exact,  yet  is  near  enough  to 
prove  the  validity  of  the  principle  on  which  the  prediction 
was  based,  and  we  may  be  certain  that  had  a  much  larger 
number  of  these  mice  been  reared  the  correspondence 
would  have  been  still  closer.  I  have  pru'posely  selected  a 
somewhat  complicated  example,  and  time  will  not  admit  of 
a  full  explanation  of  the  manner  in  which  this  particular  re- 
sult was  reached.  I  will  however  attempt  to  give  an  indi- 
cation of  the  general  Mendelian  principle  by  means  of 
which  predictions  of  this  kind  are  made.  This  principle 
appears  in  its  simplest  form  in  the  behavior  of  two  con- 
trasting characters  of  the  same  general  type— for  instance 
two  colors,  such  as  gray  and  white  in  mice.  If  two  ani- 
mals, which  show  respectively  two  such  characters  are 
bred  together,  only  one  of  the  characters  (known  as  the 
"dominant")  appears  in  the  offspring,  while  the  other 
(known  as  the  "recessive")  disappears  from  view.  In  the 
next  generation,  obtained  by  breeding  these  hybrids  to- 
gether, both  characters  appear  separately  and  in  a  definite 
ratio,  there  being  in  the  long  run  three  individuals  that 
show  the  dominant  character  to  one  that  shows  the  reces- 
sive. Thus,  in  the  case  of  gray  and  white  mice,  the  first 
cross  is  always  gray,  while  the  next  generation  includes 
three  grays  to  one  white.  This  is  the  fundamental  Mende- 
lian ratio  for  a  single  pair  of  characters;  and  from  it  may 
readily  be  deduced  the  more  complicated  combinations 
that  appear  when  two  or  more  pairs  of  characters  are 
considered  together.  Such  combinations  appear  in  defi- 
nite series,  the  nature  of  which  may  be  worked  out  by 
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a  simple  method  of  binomial  expansion.  By  the  use  of 
this  principle  astonishingly  accurate  numerical  predictions 
may  be  made,  even  of  rather  complex  combinations;  and 
furthermore,  new  combinations  may  be,  and  have  been,  ar- 
tificially produced,  the  number,  character  and  hereditary 
capacity  of  which  are  known  in  advance.  The  fundamen- 
tal ratio  for  a  single  pair  of  characters  is  explained  by  a 
very  simple  assumption.  When  a  dominant  and  a  reces- 
sive character  are  associated  in  a  hybrid,  the  two  must  un- 
dergo in  some  sense  a  disjunction  or  separation  in  the 
formation  of  the  germ-cells  of  the  hybrid.  This  takes 
place  in  a  quite  definite  way,  exactly  half  the  germ-cells  in 
each  sex  receiving  the  potentiality  of  the  dominant  char- 
acter, the  other  half  the  potentiality  of  the  recessive.  This 
is  roughly  expressed  by  saying  that  the  germ-cells  are  no 
longer  hybrid,  like  the  body  in  which  they  arise,  but  bear 
one  character  or  the  other;  and  although  in  a  technical 
sense  this  is  probably  not  precisely  accurate,  it  will  suffi- 
ciently answer  our  purpose.  If,  now,  it  be  assumed  that 
fertilization  takes  place  fortuitously— that  is  that  union 
is  equally  probable  between  germ-cells  bearing  the  same 
character  and  those  bearing  opposite  characters,— the  ob- 
served numerical  ratio  in  the  following  generation  follows 
according  to  the  law  of  probability.  Thus  is  explained 
both  the  fortuitous  element  that  differentiates  these  cases 
from  exact  chemical  combinations,  and  the  definite  numer- 
ical relations  that  appear  in  the  aggregate  of  individuals. 

Now,  the  point  that  I  desire  to  emphasize  is  that  one  or 
two  very  simple  mechanistic  assimiptions  give  a  lumi- 
nously clear  explanation  of  the  behavior  of  the  hereditary 
characters  according  to  Menders  law,  and  at  one  stroke 
bring  order  out  of  the  chaos  in  which  facts  of  this  kind  at 
first  sight  seem  to  be.  Not  less  significant  is  the  fact  that 
direct  microscopical  investigation  is  actually  revealing  in 
the  germ-cells  a  physical  mechanism  that  seems  adequate 
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to  explain  the  disjunction  of  characters  on  which  Mendel's 
law  depends;  and  this  mechanism  probably  gives  us  also 
at  least  a  key  to  the  long  standing  riddle  of  the  determina- 
tion and  heredity  of  sex.  These  phenomena  are  therefore 
becoming  intelligible  from  the  mechanistic  point  of  view. 
From  any  other  they  appear  as  an  insoluble  enigma. 
When  such  progress  as  this  is  being  made,  have  we  not  a 
right  to  believe  that  we  are  employing  a  useful  working 
hypothesis? 

But  let  us  now  turn  to  a  second  example  that  will  illus- 
trate a  class  of  phenomena  which  have  thus  far  almost 
wholly  eluded  all  attempts  to  explain  them.  The  one  that 
I  select  is  at  present  one  of  the  most  enigmatical  cases 
known,  namely,  the  regeneration  of  the  lens  of  the  eye  in 
the  tadpoles  of  salamanders.  If  the  lens  be  removed  from 
the  eye  of  a  young  tadpole,  the  animal  proceeds  to  manu- 
facture a  new  one  to  take  its  place,  and  the  eye  becomes  as 
perfect  as  before.  That  such  a  process  should  take  place 
at  all  is  remarkable  enough;  but  from  a  technical  point  of 
view  this  is  not  the  extraordinary  feature  of  the  case.  What 
fills  the  embryologist  with  ai^nishment  is  the  fact  that  the 
new  lens  is  not  formed  in  the  same  way  or  from  the  same 
material  as  the  old  one.  In  the  normal  development  of  the 
tadpole  from  the  egg,  as  in  all  other  vertebrate  animals, 
the  lens  is  formed  from  the  outer  skin  or  ectoderm  of  the 
head.  In  the  replacement  of  the  lens  after  removal  it 
arises  from  the  cells  of  the  iris,  which  form  the  edge  of 
the  optic  cup,  and  this  originates  in  the  embryo  not  from 
the  outer  skin  but  as  an  outgrowth  from  the  brain.  As  far 
as  we  can  see,  neither  the  animal  itself  nor  any  of  its  ances- 
tors can  have  had  experience  of  such  a  process.  How, 
then,  can  such  a  power  have  been  acquired,  and  how  does  it 
inhere  in  the  structure  of  the  organism?  If  the  process  of 
repair  be  due  to  some  kind  of  intelligent  action,  as  some 
naturalists  have  supposed,  why  should  not  the  higher  ani- 
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mals  and  man  possess  a  similar  useful  capacity?  To  these 
questions  biology  can  at  present  give  no  reply.  In  the  face 
of  such  a  case  the  mechanist  must  simply  confess  himself 
for  the  time  being  brought  to  a  standstill;  and  there  are 
some  able  naturalists  who  have  in  recent  years  argued  that 
by  the  very  nature  of  the  case  such  phenomena  are  incapa- 
ble of  a  rational  explanation  along  the  lines  of  a  physico- 
chemical  or  mechanistic  analysis.  These  writers  have 
ru'ged,  accordingly,  that  we  must  postulate  in  the  living  or- 
ganism some  form  of  controlling  or  regulating  agency 
which  does  not  lie  in  its  physico-chemical  configuration  and 
is  not  a  form  of  physical  energy— something  that  may  be 
akin  to  a  form  of  intelligence  (conscious  or  unconscious) , 
and  to  which  the  physical  energies  are  in  some  fashion  sub- 
ject. To  this  supposed  factor  in  the  vital  processes  have 
been  applied  such  terms  as  the  "entelechy"  (from  Aris- 
totle), or  the  "psychoid";  and  some  writers  have  even  em- 
ployed the  word  "soul"  in  this  sense— though  this  technical 
and  limited  use  of  the  word  should  not  be  confounded  with 
the  more  usual  and  general  one  with  which  we  are  familiar. 
Views  of  this  kind  represent  a  return,  in  some  measure,  to 
earlier  vitalistic  conceptions,  but  differ  from  the  latter  in 
that  they  are  an  outcome  of  definite  and  exact  experi- 
mental work.  They  are  therefore  often  spoken  of  col- 
lectively as  "neo-vitalism." 

It  is  not  my  pru'pose  to  enter  upon  a  detailed  critique 
of  this  doctrine.  To  me  it  seems  not  to  be  science,  but 
either  a  kind  of  metaphysics  or  an  act  of  faith.  I  must 
own  to  complete  inability  to  see  how  our  scientific  under- 
standing of  the  matter  is  in  any  way  advanced  by  ap- 
plying such  names  as  "entelechy"  or  "psychoid"  to  the  un- 
known factors  of  the  vital  activities.  They  are  words  that 
have  been  written  into  certain  spaces  that  are  otherwise 
blank  in  oru*  record  of  knowledge,  and  as  far  as  I  can  see 
no  more  than  this.  It  is  my  impression  that  we  shall  do  bet- 
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ter  as  investigators  of  natural  phenomena  frankly  to  admit 
that  they  stand  for  matters  that  we  do  not  yet  understand, 
and  continue  our  efforts  to  make  them  known.  And  have 
we  any  other  way  of  doing  this  than  by  observation,  exper- 
iment, comparison  and  the  resolution  of  more  complex 
phenomena  into  simpler  comjwnents?  I  say  again,  with 
all  possible  emphasis,  that  the  mechanistic  hypothesis  or 
machine-theory  of  living  beings  is  not  fully  established, 
that  it  may  not  be  adequate  or  even  true ;  yet  I  can  only  be- 
lieve that  until  every  other  possibility  has  really  been  ex- 
hausted scientific  biologists  should  hold  fast  to  the  working 
program  that  has  created  the  sciences  of  biology.  The  vi- 
talistic  hypothesis  may  be  held,  and  is  held,  as  a  matter  of 
faith;  but  we  cannot  call  it  science  without  misuse  of  the 
word. 

When  we  turn,  finally,  to  the  genetic  or  historical 
part  of  our  task,  we  find  oru*selves  confronted  with  pre- 
cisely the  same  general  problem  as  in  case  of  the  existing 
organism.  Biological  investigators  have  long  since  ceased 
to  regard  the  fact  of  organic  evolution  as  open  to  serious 
discussion.  The  transmutation  of  species  is  not  an  hypoth- 
esis or  assumption,  it  is  a  fact  accru'ately  observed  in  our 
laboratories;  and  the  theory  of  evolution  is  only  questioned 
in  the  same  very  general  way  in  which  all  the  great  gener- 
alizations of  science  are  held  open  to  modification  as  know- 
ledge advances.  But  it  is  a  very  large  question  what  has 
caused  and  determined  evolution.  Here,  too,  the  funda- 
mental problem  is,  how  far  the  process  may  be  mechani- 
cally explicable  or  comprehensible,  how  far  it  is  suscep- 
tible of  formulation  in  physico-chemical  or  mechanistic 
terms.  The  most  essential  part  of  this  problem  relates 
to  the  origin  of  organic  adaptations,  the  production 
of  the  fit.  With  Kant,  Cuvier  and  Linnaeus  believed 
this  problem  scientifically  insoluble.  Lamarck  at- 
tempted   to    find    a    solution    in    his    theory    of    the 
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inheritance  of  the  effects  of  use,  disuse  and  other 
"acquired  characters";  but  his  theory  was  insecurely 
based  and  also  begged  the  question,  since  the  power  of 
adaptation  through  which  use,  disuse  and  the  like  produce 
their  effects  is  precisely  that  which  must  be  explained. 
Darwin  believed  he  had  found  a  partial  solution  in  his 
theory  of  natural  selection,  and  he  was  hailed  by  Haeckel 
as  the  biological  Newton  who  had  set  at  naught  the  obiter 
dictum  of  Kant.  But  Darwin  himself  did  not  consider 
natural  selection  as  an  adequate  explanation,  since  he 
called  to  its  aid  the  subsidiary  hypotheses  of  sexual  selec- 
tion and  the  inheritance  of  acquired  characters.  If  I  cor- 
rectly judge,  the  first  of  these  hypotheses  must  be  consid- 
ered as  of  limited  application  if  it  is  not  seriously  dis- 
credited, while  the  second  can  at  best  receive  the  Scotch 
verdict,  not  proven.  In  any  case,  natural  selection  must 
fight  its  own  battles. 

Latter  day  biologists  have  come  to  see  clearly  that  the 
inadequacy  of  natural  selection  lies  in  its  failure  to  explain 
the  origin  of  the  fit;  and  Darwin  himself  recognized 
clearly  enough  that  it  is  not  an  originative  or  creative 
principle.  It  is  only  a  condition  of  survival,  and  hence  a 
condition  of  progress.  But  whether  we  conceive  with  Dar- 
win that  selection  has  acted  mainly  upon  slight  individual 
variations,  or  with  DeVries  that  it  has  operated  with  larger 
and  more  stable  mutations,  any  adequate  general  theory 
of  evolution  must  explain  the  origin  of  the  fit.  Now,  un- 
der the  theory  of  natural  selection,  pure  and  simple,  adap- 
tation or  fitness  has  a  merely  casual  or  accidental  character. 
In  itself  the  fit  has  no  more  significance  than  the  unfit.  It 
is  only  one  out  of  many  possibilities  of  change,  and  evolu- 
tion by  natural  selection  resolves  itself  into  a  series  of 
lucky  accidents.  For  Agassiz  or  Cuvier  the  fit  is  that 
which  was  designed  to  fit.  For  natural  selection,  pure  and 
simple,  the  fit  is  that  which  happens  to  fit.    I,  for  one,  am 
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unable  to  find  a  logical  flaw  in  this  conception  of  the  fit; 
and  perhaps  we  may  be  forced  to  accept  it  as  sufficient.  But 
I  believe  that  naturalists  do  not  yet  rest  content  with  it. 
Darwin  himself  was  repeatedly  brought  to  a  standstill,  not 
merely  by  specific  difficulties  in  the  application  of  his 
theory,  but  also  by  a  certain  instinctive  or  temperamental 
dissatisfaction  with  such  a  general  conclusion  as  the  one  I 
have  indicated;  and  many  able  naturalists  feel  the  same 
difficulty  to-day.  Whether  this  be  justified  or  not,  it  is  un- 
doubtedly the  fact  that  few  working  naturalists  feel  con- 
vinced that  the  problem  of  organic  evolution  has  been  fully 
solved.  One  of  the  questions  with  which  research  is  seri- 
ously engaged  is  whether  variations  or  mutations  are  inde- 
terminate, as  Darwin  on  the  whole  believed,  or  whether 
they  may  be  in  greater  or  less  degree  determinate,  proceed- 
ing along  definite  lines  as  if  impelled  hy  a  vis  a  tergo.  The 
theory  of  "orthogenesis,"  proposed  by  Naegeli  and  Eimer, 
makes  the  latter  assumption;  and  it  has  found  a  considera- 
ble number  of  adherents  among  recent  biological  investiga- 
tors, including  some  of  our  own  colleagues,  who  have  made 
imi>ortant  contributions  to  the  investigation  of  this  funda- 
mental question.  It  is  too  soon  to  venture  a  prediction  as 
to  the  ultimate  result.  That  evolution  has  been  orthoge- 
netic  in  the  case  of  certain  groups,  seems  to  be  well  estab- 
lished, but  many  difficulties  stand  in  the  way  of  its  accep- 
tance as  a  general  principle  of  explanation.  The  uncer- 
tainty that  still  hangs  over  this  question  and  that  of  the 
heredity  of  acquired  characters  bears  witness  to  the  unset- 
tled state  of  opinion  regarding  the  whole  problem,  and  to 
the  inadequacy  of  the  attempts  thus  far  made  to  find  its 
consistent  and  adequate  solution. 

Here,  too,  accordingly,  we  find  oru-selves  confronted 
with  wide  gaps  in  our  knowledge  which  open  the  way  to  vi- 
talistic  or  transcendental  theories  of  development.  I  think 
we  should  resist  the  temptation  to  seek  such  refuge.    It  is 
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more  than  probable  that  there  are  factors  of  evolution  still 
unknown.  We  can  but  seek  for  them.  Nothing  is  more  cer- 
tain than  that  life  and  the  evolution  of  life  are  natural  phe- 
nomena. We  must  approach  them,  and  as  far  as  I  can  see 
must  attempt  to  analyze  them,  by  the  same  methods  that  are 
employed  in  the  study  of  other  natural  phenomena.  The 
student  of  nature  can  do  no  more  than  strive  towards  the 
truth.  When  he  does  not  find  the  whole  truth  there  is  but 
one  gospel  for  his  salvation— still  to  strive  towards  the 
truth.  He  knows  that  each  forward  step  on  the  highway 
of  discovery  will  bring  to  view  a  new  horizon  of  regions 
still  unknown.  It  will  be  an  ill  day  for  science  when  it  can 
find  no  more  fields  to  conquer.  And  so,  if  you  ask  whether 
I  look  to  a  day  when  we  shall  know  the  whole  truth  in  re- 
gard to  organic  mechanism  and  organic  evolution,  I  an- 
swer :  No !   But  let  us  go  forward. 
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In  the  introductory  lecture  of  the  present  course  we  were 
told  that  ours  is  the  golden  age  of  mathematics.  As  week 
after  week  has  passed  by  since  then,  we  have  been  led  from 
one  golden  age  to  another,  convinced,  for  the  time,  that 
the  present  brilliant  achievements  of  each  science  outshine 
those  of  all  the  others.  A  few  days  ago  I  found  on  my 
desk  an  entomological  monograph,  the  opening  sentence 
of  which  reads,  "The  present  age  is  the  age  of  insects."  I 
shall  not  attempt  to  harmonize  the  declarations  of  my 
Columbia  colleagues  with  that  of  my  entomological  friend. 
But  I  feel  that  I  would  be  derelict  in  my  devotion  to  my 
own  subject,  if  I  did  not  state  frankly  at  the  outset  of  my 
lecture— what  ought,  however,  to  be  a  self-evident  truth— 
that  the  present  is  preeminently  the  age  of  physiology. 
Nor,  following  again  the  example  of  my  predecessors,  need 
I  be  over-modest  in  my  claims  as  to  the  place  of  physiology 
in  the  scientific  hierarchy.  For  Fick  speaks  of  it  as  "the 
highest  and  most  fruitful  generalization  of  the  collective 
natural  sciences,"  and  Czermak  calls  it  "the  summit  of  all 
the  sciences." 

It  need  not  be  emphasized  that  no  exact  boundary  line 
exists  for  any  one  of  the  biological  sciences.  The  proper 
domain  of  each  extends,  at  its  borders,  imperceptibly  into 
the  domains  of  all,  and  within  the  boundary  zones  it  is 
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difficult  to  say  what  belongs  to  one  and  what  to  another. 
With  this  in  mind  it  is  impossible  sharply  to  delimit  the 
science  of  physiology.  Nevertheless  its  proper  domain  is 
easily  surveyed.  Physiology  deals  with  the  process  of  life, 
the  living  of  living  substance.  It  is  a  dynamic,  not  a  static 
science.  The  form,  structure  and  composition  of  living 
things  do  not  properly  come  within  its  scope:  they  form 
the  subject  matter  of  morphological,  static  sciences.  But 
the  changes  in  form,  structure  and  composition,  which  are 
manifestations  of  the  life  process,  are  proper  subjects  of 
physiological  study.  Its  material  exists  wherever  life  ex- 
ists. Whether  it  be  the  growth  of  a  man  or  of  a  tree,  the 
creeping  of  an  amoeba  or  the  contraction  of  a  muscle,  the 
beating  of  a  heart  or  the  production  of  a  disease  by  a  bac- 
teriiun,  the  mental  activity  of  a  brain  or  the  response  of  an 
infusorian  to  light,  the  process  of  reproduction  or  of  in- 
heritance, the  phenomena  of  nutrition  or  the  behavior  of  an 
organism  to  changes  in  its  environment— all  of  these  and 
a  thousand  others  are  physiological  phenomena  and  proper 
subjects  of  investigation  in  the  physiological  laboratory. 
It  is  true  that  many  departments  of  learning,  which  essen- 
tially are  branches  of  physiological  science,  have  been  so 
far  specialized  in  the  methods  of  their  pursuit  and  their 
aims  and  augmented  by  non-physiological  additions,  as  to 
entitle  them  to  specific  names.  In  such  cases  it  often  is  not 
expedient  for  physiology  to  busy  itself  with  the  more  re- 
mote results  of  the  operations  of  its  laws.  The  great 
biologist  of  the  last  century,  Johannes  Miiller,  was  wont  to 
say,  "Psychologtis  nemo  nisi  physiologus."  But,  although 
psychic  phenomena  are  inextricably  linked  with  neural 
processes,  the  right  of  psychology  to  be  recognized  as  an 
entity,  with  the  study  of  psychic  phenomena  as  its  preroga- 
tive, has  been  abimdantly  demonstrated  by  its  adiieve- 
ments.  So,  too,  the  proceedings  of  hiunan  society  are  the 
resultants  of  the  action  in  human  beings  of  physiological 
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principles.  But  the  study  of  the  resultants  themselves 
falls  within  the  special  province  of  the  sociologist.  It  is 
thus  customary  to  recognize  as  largely  independent 
sciences,  such  branches  of  knowledge  as  psychology, 
sociology,  neurology,  biological  chemistry,  experimental 
zoology,  hygiene,  bacteriology,  pathology,  and  preventive 
medicine;  but  in  all  these  there  is  a  large  element  of  pure 
physiology,  and  their  adherents  often  deserve  the  name  of 
physiologists.  When  I  say  that  the  present  is  preemi- 
nently the  age  ot  physiology  I  mean  it  seriously,  since  at 
no  time  has  the  physiological  spirit,  the  spirit  of  examining 
vital  phenomena  by  the  aid  of  experimentation,  so  com- 
pletely permeated  and  vitalized  the  biological  sciences  as 
now. 

There  exist  many  misconceptions  regarding  the  subject 
matter  and  scope  of  physiology.  In  the  popular  mind 
physiology  deals  with  the  life  processes  of  the  human 
body.  In  reality  human  physiology  is  but  one  of  its  many 
interests.  It  has  its  anthropocentric  aspect.  Biocentric  it 
is  in  reality.  The  popular  conception  of  physiology  as  a 
science  of  the  functions  of  gross  anatomical  organs  ex- 
presses, too,  but  a  small  part  of  the  truth.  During  the  mid- 
dle part  of  the  last  century  a  powerful  school  of  investi- 
gators in  Germany  busied  themselves  largely  with  the 
f  imctions  of  organs,  and  strongly  impressed  the  science  of 
their  time  and  the  popular  mind.  But  one  of  the  pro- 
nounced phases  of  physiological  development  in  recent 
3^ears  has  been  a  similar  rich  growth  of  the  study  of  the  life 
processes  of  the  cell.  Another  popular  misconception  is 
that  physiology  deals  only  with  the  internal  parts  of  or- 
ganisms—a view  that  is  confuted  by  the  fact  that  there  is 
now  going  on  much  investigation  of  the  mutual  relations 
of  organisms  and  their  environment,  in  other  words,  an 
expansion  of  what  has  been  called  external  physiology, 
which  might  bear  the  newer  title  of  cecology.    But  ihe 
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widespread  ignorance  regarding  the  broad  scope  of  physi- 
ology is  in  part  explained  by  the  fact  that  a  large  number 
of  professed  physiologists  do  busy  themselves  with,  and 
most  academic  courses  deal  largely  with,  the  vital  phe- 
nomena of  the  internal  parts  of  higher  animals  with  the 
image  of  man  ever  in  the  background.  The  chief  cause  of 
this  condition  in  turn  is  doubtless  the  rise  of  the  science 
within  medical  schools  and  its  continued  close  association 
with  them,  as  a  result  of  which  the  attention  of  investi- 
gators and  teachers  has  been  necessarily  focused  largely 
upon  internal  problems.  This  aspect  of  the  science  is 
mirrored  in  the  text  books,  and  is  the  chief  aspect  that  is 
presented  to  the  youth  in  his  early  studies.  Unfortu- 
nately the  university  student  has  only  a  limited  oppor- 
tunity to  correct  his  early  false  impressions,  for  the 
university  has  not  yet  accorded  to  physiology  its  rightful 
heritage  as  a  pure  science.  Its  freedom  in  research  cannot 
be  denied  it,  however,  and  popular  misconceptions  regard- 
ing its  scope  will  disappear  with  its  advance.  The  living 
of  the  living  thing  is  the  criterion  by  which  the  physi- 
ological phenomenon  may  be  recognized. 

The  ways  in  which  the  vital  process  manifests  itself 
seem  at  first  sight  numberless  and  incapable  of  mutual 
comparison.  The  contraction  of  a  muscle,  the  secretion  of 
a  glandular  product,  the  production  of  a  sensation,  the 
growth  of  an  organism,  the  orientation  of  a  motile  body 
to  rays  of  light,  the  passage  of  a  nervous  impulse,  respira- 
tion, the  circulation  of  blood,  the  transmission  of  a  quality 
from  parent  to  offspring,  instinct,  fatigue,  a  volitional  act, 
the  course  of  a  germ  disease,  sleep,  speech,  laughter, 
thought,  the  digestion  of  food,  the  maintenance  of  bodily 
temperature,  the  hearing  of  sound,  sight,  the  recognition 
by  touch  of  a  familiar  object,  memory,  emotions,  the  in- 
hibition of  an  existing  action,  hypnosis,— at  first  thought 
these  phenomena  appear  to  be  of  quite  different  kinds,  eadi 
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stU  generis  and  incapable  of  comparison  with  the  others. 
Have  they  common  factors?    Is  it  possible  to  unify  them? 

Through  the  ages  various  attempts  have  been  made  to 
do  this.  The  appearance  of  the  first  of  these  attempts  was 
nearly  coincident  with  the  culmination  of  Grecian  culture. 
From  that  auspicious  time  down  to  the  great  Roman 
physician  Galen,  then  across  the  long  stretch  of  thirteen 
centuries,  bridged  by  Galenic  tradition,  but  barren  of 
physiological  discovery,  to  the  rebirth  of  scientific,  together 
with  other,  learning,  and  well  into  the  seventeenth  century, 
the  doctrine  of  the  pneuma,  or  spirits,  reigned  supreme. 
This  doctrine  was  often  expressed  in  vague,  uncertain 
terms,  and  in  the  hands  of  the  Stoic  philosophers,  the 
Pneumatic  physicians,  the  scientific  men  of  Alexandria, 
Galen  and  minor  writers,  it  was  variously  portrayed.  The 
pneuma  was  believed  to  be  an  extremely  subtile  material 
agent  entering  the  body  with  the  breath,  and  was  spoken 
of  as  "very  subtle  air,"  "very  lively  and  pure  flame," 
"fluid,"  "of  the  nature  of  light,"  "vapor,"  "something 
analogous  to  the  spirits  of  wine,"  and  so  on.  Each  vital 
action  was  a  manifestation  of  its  activity.  In  the  heart 
dwelt  the  vital  spirits;  in  the  brain  the  animal  spirits. 
They  flowed  and  ebbed  through  the  veins  and  arteries, 
they  coursed  along  the  nerves,  they  permeated  the  tissues, 
and  they  bubbled  and  effervesced.  Through  them  the 
body  felt  and  moved,  was  nourished  and  warmed,  grew 
and  reproduced.  It  was  a  genial,  comforting  belief,  noth- 
ing was  more  plausible;  in  its  light  vital  actions  seemed 
simple  enough;  and  so  for  two  thousand  years  the  spirits 
danced  merrily  along. 

But  there  were  hard-headed  thinkers  in  the  seventeenih 
century.  We  may  even  imagine  that  the  skilful  experi- 
menter, Harvey,  the  discoverer  of  the  circulation  of  the 
blood,  had  his  doubts.  It  is  true  that  Descartes  made  free 
use  of  the  spirits  in  his  clever  portrayal  of  the  working  of 
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the  organic  machine,  but  there  were  others,  believers  in  the 
machine,  who  contended  that  its  Deus  was  not  the  pneuma. 
The  spirit  of  mechanism  was  in  the  air.  With  the  begin- 
ning of  a  rational  physics,  stimulated  largely  by  the  dis- 
coveries of  Galileo  and  Newton,  and  a  rational  chemistry, 
freed  from  alchemy,  there  arose  those  two  curious  groups 
of  Utopian  theorizers,  the  iatro-physicists  and  the  iatro- 
chemists,  led  respectively  by  Borelli  and  Sylvius.  The 
one  looked  at  the  actions  of  the  living  being  through  the 
spectacles  of  the  physicist,  the  other  through  those  of  the 
chemist;  to  the  one  vital  actions  were  physical  phenomena, 
to  the  other,  chemical  phenomena.  Their  gaze  was  in  the 
right  direction,  and  each  believed  that  he  saw  a  great  light. 
But  like  the  whole  world  of  science  of  their  time,  ttiey 
knew  too  little  of  the  true  physics  and  chemistry,  and  their 
interpretations  of  organic  processes,  while  containing  a 
considerable  modicum  of  the  truth,  teemed  with  unwar- 
ranted hypothesis.  It  was  not  strange,  therefore,  that  the 
iatro-movement  was  short-lived.  Its  influence,  however, 
was  not  without  value,  for  as  the  knowledge  of  physio- 
logical fact  increased  through  experiment,  and  the  world 
became  accustomed  to  mechanical  notions,  the  auUiority 
of  the  spirits  became  weakened,  and  gradually,  very 
gradually,  they  ceased  to  be  a  factor  in  physiological 
reasoning.  In  popular  speech,  however,  they  persist  even 
to  our  own  day;  for,  as  our  moods  change,  we  are  in  good 
spirits  or  bad  spirits,  full  of  spirit  or  lacking  in  spirit, 
high-spirited  or  low-spirited— phrases  which  stand  as  wit- 
nesses of  a  once  powerful,  but  now  discarded  physiological 
doctrine. 

As  the  spirits  became  deposed,  scientific  thinkers,  dis- 
satisfied with  the  mechanism  of  the  time,  still  groped  for 
something  to  take  their  place.  There  were  spontaneous 
uprisings  of  such  agencies  as  Van  Helmont's  archeus, 
Stahl's  anima,  Boeiiiaave's  prindpttim  nervosumj  and 
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Hoffmann's  ether.  None  of  these  long  survived,  and  soon 
after  the  middle  of  the  eighteenUi  century  they  were  defi- 
nitely replaced  and  the  widespread  desire  for  a  unifying 
principle  was  for  the  time  set  at  rest,  by  the  hypothesis  of 
vital  force.  All  physiologists  had  now  come  to  realize  that 
many  of  the  chemical  and  physical  phenomena  of  in- 
organic nature  were  to  be  observed  also  in  living  bodies. 
But  they  knew  that  the  chemical  composition  of  Uie  latter 
differed  from  that  of  the  former,  and  for  the  manufacture 
of  the  vital  substance  and  for  many  of  its  actions  they 
could  find  no  parallel  outside  of  living  bodies.  Most  of 
them  succumbed  to  the  compelling  power  of  their  igno- 
rance and  acquiesced  in  the  assumption  that  a  peculiar 
principle  resides  in  living  things,  a  vital  force  (or  energy, 
as  we  would  call  it  to-day),  differing  in  nature  from  the 
forces  (or  forms  of  energy)  that  exist  in  non-living  things. 
Johannes  Miiller  presented  the  vitalistic  conception  clearly 
as  follows:  "Organic  bodies  consist  of  matters  which  pre- 
sent a  peculiar  combination  of  their  component  elements, 
a  combination  of  three,  four,  or  more  to  form  one  com- 
poimd,  which  is  observed  only  in  organic  bodies,  and  in 
them  only  during  life.  Organized  bodies,  moreover,  are 
constituted  of  organs,  *  *  *  each  *  *  having  a  separate 
fimction;  *  *  *  and  they  not  merely  consist  of  these  or- 
gans, but  by  virtue  of  an  innate  power,  they  form  them 
within  themselves.  Life,  therefore,  is  not  simply  the  re- 
sult of  the  harmony  and  reciprocal  action  of  these  parts; 
but  is  first  manifested  in  a  principle  or  imponderable  mat- 
ter, which  is  in  action  in  the  substance  of  the  germ,  enters 
into  the  composition  of  the  matter  of  the  germ,  and  im- 
parts to  organic  combinations  properties  which  cease  at 
death."  By  the  same  author  life  is  characterized  as  "the 
manifestation  of  the  organic  or  vital  force."  Again,  "Or- 
ganic bodies  participate  in  the  general  properties  of 
ponderable  matter.    The  laws  of  mechanics,  statics,  and 
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hydraulics,  are  also  applicable  to  them."  The  application 
of  these  laws  to  them  is,  however,  "limited,  from  the  dr- 
eumstance  that  the  causes  of  motion  most  engaged  in  them 
are  essentially  vital  in  their  nature."  A  few  bold  spirits, 
like  Reil  in  Germany  and  Magendie  in  France,  argued 
against  such  a  conception,  but  they  formed  a  small  mi- 
nority, and  the  physiology  of  the  time  became  essentially 
vitalistic. 

This  state  of  affairs  prevailed  for  barely  a  century. 
Soon  after  its  beginning  oxygen  was  discovered,  and  the 
modem  chemistry  was  begun.  A  few  decades  more  and 
the  new  physics  was  foimded  on  the  doctrine  of  the  con- 
servation of  energy.  These  two  discoveries  with  their 
momentous  consequences  were  epoch-making  for  physi- 
ology. The  events  of  the  inorganic  world  were  at  last 
conceived  by  the  human  mind  in  a  rational  manner,  and 
the  application  of  such  conceptions  to  vital  processes  was 
not  delayed.  The  assumption  of  a  specific  vital  force  was 
seen  to  be  unnecessary.  Men  began  to  talk  of  vital 
phenomena  in  terms  of  the  new  sciences,  and  physiology 
began  to  be  defined  as  the  science  of  the  physics  and 
chemistry  of  living  things.  Such  is  the  prevailing  concep- 
tion to-day. 

Is  the  vital  process  more  than  physics  and  chemistry? 
Two  facts  stand  out  strongly  in  the  physiology  of  the 
present  day.  One  is  the  constant  extension  of  physico- 
chemical  principles  into  the  explanations  of  hitherto  mys- 
terious functions;  the  other  the  seeming  inadequacy  of 
those  principles  to  explain  other  functions.  In  their  atti- 
tude toward  this  apparent  inadequacy  physiologists,  while 
disavowing  with  almost  entire  unanimity  their  belief  in 
the  vital  force  of  a  century  ago,  may  be  said  to  be  collected 
at  present  into  two  camps.  By  far  the  majority,  while 
not  denying  the  existence  of  puzzling  problems,  are  yet 
possessed  of  an  optimistic  spirit  and  look  forward  with 
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serenity  to  the  unraveling  of  the  mysteries  of  the  organ- 
ism, as  the  mysteries  of  the  inorganic  become  more  clear. 
They  look  at  life,  not  as  a  distinct  entity  permeating  and 
vitalizing  a  complex  machine,  but  rather  as  the  sum  of  the 
activities  of  that  machine.  In  the  opposite  camp  there 
are  a  few  souls  who,  though  they  too  have  cast  off  the  dross 
of  the  old  conception,  are  rendered  impatient  and  despond- 
ent by  the  occasional  failure  of  present  knowledge  to 
explain,  and  they  fly  for  refuge  to  a  refined  and  essentially 
inexplicable  vital  residuum.  They  have  succumbed  to  the 
inevitable  reaction  that  follows  rapid  progress.  But  they 
are  not  vitalists,  they  say,  at  least  not  palaeo-vitalists:  they 
are  neo-vitalists.  Into  the  intricacies  of  neo-vitalistic  views 
and  into  the  shades  of  difference  existing  between  them  it 
is  not  opportune  here  to  go,  for  they  exert  practically  no 
influence  on  the  physiology  of  the  time.  The  hopeful 
investigator  continues  his  endeavors,  and  wiih  success,  to 
interpret  vital  processes  in  accordance  wiih  physico-chem- 
ical laws.  It  seems  to  me  that  this  is  the  most  promising 
method.  For  less  than  one  hundred  years  has  it  avowedly 
been  in  vogue,  and  these  have  been  the  years  of  most  rapid 
advance.  In  this  time  many  mysteries  seemingly  inex- 
plicable have  been  clarifled.  It  is  futile  to  deny  future 
rapid  progress  along  the  same  lines,  and  the  solving  oT 
problems  that  now  defy  the  ingenuity  of  the  experimenter. 
We  confess  our  ignorance  and  our  frequent  failures,  but 
we  believe  that  we  are  on  the  right  track.  Physics  and 
chemistry  are  not  completed  sciences.  Their  youth  indeed 
is  hardly  passed.  Their  greatest  achievements  are  prob- 
ably yet  to  come.  If  what  we  know  of  physical  mechanism 
to-day  is  not  sufficient  to  insure  us  an  understanding  of 
the  physiological  machine,  then  let  us  look  to  what  we 
shall  learn  to-morrow.  Whatever  the  ultimate  outcome, 
the  solace  of  the  vitalistic  conception,  it  seems  to  me, 
should  be  resisted  imtil  we  are  prepared  with  full  knowl- 
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edge  to  maintain  the  final  inefficacy  of  the  phTsico-chemi- 
cal  mode  of  interpretation.  If  such  a  time  ever  arrives,  it 
must  necessarily  be  far  in  the  future. 

If  the  vital  process  be  capable  of  a  physico-chemical 
interpretation,  it  is  at  once  imderstood  that  the  methods  of 
the  physiologist  must  be  the  methods  of  physics  and  chem- 
istry. And  this  is  the  case.  In  the  physiological  labora- 
tory we  employ  the  same  methods  that  are  used  in  the 
physical  and  the  chemical  laboratories,  modified  only  in 
so  far  as  is  necessary  to  adapt  them  to  the  material  em- 
ployed for  study  and  the  specific  problems  to  be  solved. 
Specific  physiological  apparatus  of  precision  in  great  va- 
riety has  been  devised,  and  specific  methods  of  using  it. 
But  the  apparatus  and  methods  are  physical  and  chemical 
in  essence.  The  physiologist's  material  for  study  must 
necessarily  be  living  material,  except  in  so  far  as  it  is 
possible  to  deduce  the  vital  phenomenon  from  the  phenom- 
ena of  non-vital  substances— a  procedure  which,  though 
often  necessary,  as  is  especially  the  case  in  much  of  the 
work  of  the  chemical  physiologist,  is  a  procedure  of  limited 
value.  In  external  and  in  much  of  internal  physiology 
the  living  organism  is  used  intact.  With  many  problems 
of  internal  physiology,  however,  the  method  of  vivisection 
must  be  employed— a  method,  which,  notwithstanding  the 
occasional  charges  of  the  uninformed,  does  not  in  either  its 
theory  or  its  practice  imply  cruelty  or  inhumanity. 

Physiology  has  long  since  passed  the  stage  where  un- 
aided observation  alone  is  of  value,  and  has  become  pre- 
eminently an  experimental  science.  It  is  the  task  of  the 
experimenter  to  alter  one  or  more  of  the  conditions  under 
which  the  phenomenon  occurs,  to  observe  its  change,  if  such 
appears,  and  thus  to  throw  light  upon  the  nature  of  the 
phenomenon  itself,  its  relation  to  both  its  original  and  its 
changed  conditions,  and  its  causes.  Herein  lies  the  enor- 
mous difficulty  of  physiological  work.    The  vital  process 

14 


is  of  a  complexity  unapproached,  much  less  equaled,  in  the 
inorganic  world.  Living  substance  is  never  exactly  the  same 
at  two  successive  periods.  It  is  ever  in  unstable  equilib- 
rium, the  seat  of  constant  change,  of  augmentations  and  de- 
pressions, of  physical  and  chemical  mutations,  and  of  what 
we  in  our  ignorance  call  spontaneous  activities;  and  the  con- 
ditions of  its  activities  are  manifold  and  often  obscure  and 
unsuspected.  To  maintain  the  majority  of  these  condi- 
tions intact,  while  altering  one  or  more,  is  a  superhuman 
task,  one  that  is  approached,  but  probably  never  realized 
in  its  entirety.  The  physiologist  is  thus  constantly  baffled 
in  his  pursuit  of  the  desired  object,  and  must  needs  exer- 
cise unwonted  patience  in  the  face  of  not  infrequent 
failure.  His  progress  is  slow  and  his  results  can  only 
approximate  the  mathematical  exactness  of  the  experi- 
menter who  deals  with  stable  non-living  matter. 

Since  the  time  when  physiology  assumed  its  physico- 
chemical  aspect  and  entered  upon  its  modem  phase,  what 
has  been  the  trend  of  its  research?  Its  energies  were  first 
directed  chiefly  to  the  study  of  the  mechanical  and  other 
physical  problems  of  the  organs  of  vertebrate  animals. 
The  electrical  method  of  stimulating  living  substance  was 
devised,  by  which  the  latter  can  be  made  to  act  at  the  will 
of  the  experimenter,— a  method  the  importance  of  which 
can  scarcely  be  overestimated.  The  graphic  method  was 
early  introduced  and  has  been  developed  to  the  greatest 
refinement.  By  its  use  organic  movements  can  be  re- 
corded graphically,  and  can  then  be  easily  analjrzed  into 
their  space  and  time  components  and  be  studied  at  leistire. 
The  working  of  the  organs  of  the  mammalian  body,  con- 
sidered as  physical  machines,  is  now  fairly  weU  under- 
stood, although  specific  problems  within  this  field  are  stiU 
being  actively  investigated.  Very  exact  computations 
have  been  made  of  the  amount  of  energy  given  off  by  the 
body  in  the  form  of  heat  and  of  muscular  work,  and  it 
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has  been  found  to  correspond  very  closely  with  the  income 
of  energy  derived  from  the  food  and  whatever  bodily  ma- 
terial may  be  consmned  during  the  experiment.  The 
principle  of  the  conservation  of  energy  applies  as  weU  to 
the  living  as  to  the  non-living  machine. 

Chemical  physiology,  or,  as  it  is  now  often  called,  bio- 
chemistry, developed  gradually  during  the  last  century 
but  did  not  become  prominent  until  the  last  decade.  It 
occupies  now  a  foremost  place  among  the  branches  of 
biological  science.  Much  biochemical  work  is  morpho- 
logical; the  determination  of  the  chemical  constituents  and 
structure  of  substance  once  living,  from  which  inferences 
may  be  drawn  as  to  the  chemical  nature  of  living  sub- 
stance. Unfortunately  living  substance  cannot  be  chemi- 
cally analyzed  directly,  since  all  known  methods  at  once 
kill  it,  and  there  is  left  only  the  non-living  proteins, 
carbohydrates,  fats,  and  other  organic  and  inorganic  com- 
pounds, the  individual  bricks,  or,  better,  cleavage  products 
of  the  complex  imity.  In  determining  these  and  their  re- 
lationships great  progress  has  been  made,  but  we  of  the 
present  are  far  removed  from  that  state  of  smug  satisfac- 
tion of  some  of  the  earlier  investigators,  to  whom  a  living 
body  represented  only  so  many  molecules  of  carbon,  oxy- 
gen, nitrogen,  hydrogen,  sulphur  and  phosphorus.  The 
problems  of  the  chemical  physiologist,  as  distinguished 
from  the  diemical  morphologist,  are  in  general  the  prob- 
lems of  metabolism,— which  the  Germans  have  aptly 
styled  ^^Stofftvechsel/^—ibe  diemical  changes  undergone 
by  matter  in  the  process  of  living,  its  building  up  and  its 
breaking  down,  its  anabolism  and  its  katabolism.  The 
intricacies  of  metabolism  can  scarcely  be  conceived  by  one 
not  familiar  with  the  attempts  to  follow  them,  and  tiie 
biodiemists  deserve  much  credit  for  the  ingenuity  of  their 
methods.  They  have  been  most  successful  in  determining 
and  isolating  the  multitudinous  katabolic  products  of  vital 
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activity,  both  the  intermediate  and  the  final  products,  and 
in  discovering  clues  to  the  individual  steps  in  the  katabolic 
process.  They  have  even  succeeded  in  making  synthetic- 
ally many  of  these  vital  products,  an  achievement  which 
was  inaugurated  by  Wohler  in  1828  in  the  manufacture 
of  urea.  The  laboratory  synthesis  of  vital  products  has 
become,  indeed,  almost  a  daily  occurrence  and  has  hence 
lost  its  former  miraculous  appearance.  It  is  not,  however, 
certain  that  the  laboratory  methods  and  the  physiological 
methods  employed  in  such  synthesis  are  identical.  The 
steps  of  the  anabolic  process  are  still  obscure,  and  until 
they  are  better  known,  we  can  hardly  look  forward  with 
confident  satisfaction  to  the  artificial  manufacture  of  liv- 
ing substance.  Yet  physiological  alchemists  do  exist,  and 
the  successful  making  of  "life"  has  been  heralded  more 
than  once  to  a  sensation-loving  world.  Such  an  achieve- 
ment is  for  the  present  only  an  idle  dream,  serving  to 
gently  and  pleasurably  titillate  the  cerebral  cells  of  the 
dreamers. 

Of  recent  years  physiological  physics  and  physiological 
chemistry  have  come  to  meet  on  common  ground  within 
the  realm  of  the  new  science  of  physical  chemistry.  It  has 
come  to  be  clearly  recognized  that  living  substance  con- 
sists of  organic  colloidal,  or  jelly-like,  material,  permeated 
by  inorganic  matter.  The  colloidal  matter  seems  to  con- 
sist of  enormous  complex  molecules  and  aggregates  of 
molecules;  the  inorganic  matter  partly  of  smaller,  simpler 
molecules,  and  partly  of  ions,  which  are  atoms  or  groups 
of  atoms  charged  electrically.  As  the  life  process  goes  on, 
the  living  substance  being  now  in  a  state  of  activity,  now 
in  a  state  of  rest,  there  is  a  constant  chemical  and  physical 
interplay  between  the  two  material  constituents,  and  a 
constant  interchange  between  them  and  the  surroimding 
medium,  in  which  the  laws  of  osmosis  play  a  prominent 
part.    The  careful  investigation  of  the  nature  of  these  in- 
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temal  and  external  exchanges  seems  to  be  illuminating 
many  time-honored  physiological  enigmas,  such  as  absorp- 
tion,  secretion,  excretion,  and  other  instances  of  the  pas- 
sage of  substances  through  membranes,  the  electrical 
phenomena  of  tissues,  the  nature  of  the  nerve  impulse,  the 
fertilization  of  the  ovum  and  the  general  nature  of  chemi- 
cal changes  within  protoplasm— enigmas  which  have  been 
constantly  quoted  in  support  of  the  vitalistic  conception. 
But  we  should  not  be  tempted  by  success  along  these  lines 
to  claim,  as  is  sometimes  done,  that  the  life  process  is 
merely  ionic  or  electrical  or  osmotic  in  nature.  In  investi- 
gating physiological  problems  by  the  aid  of  modem  physi- 
cal chemistry,  we  seem  to  be  brought  at  times  perilously 
near  the  electron  theory  of  matter,  and  we  are  tempted  to 
hazard  the  guess  that  the  establishment  of  that  theory 
would  place  the  physiologist  imder  renewed  obligations  to 
the  physicist. 

The  study  of  ferments,  too,  is  assisting— strange,  in- 
numerable, intangible  bodies  of  uncertain  nature,  whidi, 
present  in  minute,  almost  imperceptible  quantities,  seem 
to  facilitate  vital  chemical  actions  without  entering  di- 
rectly into  them.  In  the  early  years  ferments  were  recog- 
nized as  mediating  the  processes  of  digestion,  and  but  few 
of  them  were  known.  Of  late  their  number  has  been 
enormously  increased,  and  a  corresponding  number  of  in- 
tracellular or  extracellular  chemical  processes  has  been 
ascribed  to  their  action.  Each  has  its  own  specijSc  chemi- 
cal reaction  to  facilitate,  and  in  many  cases,  at  least,  their 
action  is  reversible,  i.e.  one  and  the  same  ferment  can  aid 
both  the  decomposition  of  a  complex  substance  into  its 
constituents  and  the  sjnithesis  of  those  constituents  into 
the  complex  substance.  The  ferments  that  fimction  in 
vital  processes  are  products  of  living  matter,  but  recent 
research  makes  it  increasingly  clear  that  they  act  merely 
like  catalytic  agents  of  inorganic  origin.     The  study  of 
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ferments  has  its  dangerous  aspect,  for  more  than  one  in- 
vestigator, with  an  eye  single  to  their  universality  and 
efficacy,  has  in  his  cyclopean  enthusiasm  come  to  suspect 
that  all  the  chemical  processes  of  living  organisms  are 
mediated  by  them,  and  has  even  been  led  to  make  the  nar- 
row and  unwarranted  assertion  that  life  itself  is  merely 
ferment  action. 

The  discovery  of  protoplasm  and  the  establishment  of 
the  cell  theory  have  exercised  a  profoimd  influence  on  the 
science  of  function.  XJntil  nearly  the  middle  of  the  last 
century  physiologists  were  in  a  sense  groping  in  the  dark, 
for  the  reason  that  although  they  were  endeavoring  to  un- 
ravel the  mystery  of  living  substance,  they  had  no  concep- 
tion of  the  real  nature  of  that  substance.  When  the  times 
were  ripe  they  were  quick  to  recognize  the  value  and 
significance  of  the  new  discoveries,  and,  indeed,  played 
valuable  parts  in  formulating  and  establishing  Ihe  new 
doctrines.  With  the  clear  recognition  of  a  definite  sub- 
stance as  the  physical  basis  of  life,  their  energies  were 
more  definitely  directed  than  before.  One  result  of  this 
has  been  the  increasing  and  powerful  growth,  during  the 
latter  part  of  the  last  century  and  the  early  years  of  this, 
of  general  physiology.  The  rise  of  general  physiology 
represents  a  movement  away  from  the  earlier  study  of  the 
mechanics  of  organs,  toward  that  of  the  vital  phenomena 
of  living  substance  itself,  irrespective  of  its  special  posi- 
tion within  the  organism.  (Jeneral  physiology  is  pre- 
eminently the  physiology  of  to-day,  whether  its  point  of 
view  and  methods  be  physical  or  chemical. 

The  principle  of  organic  evolution  is  in  its  essence  a 
physiological  principle.  It  represents  a  great  physio- 
logical experiment  which  nature  has  been  making  since 
the  beginning  of  living  things,  and  is  continuing  to  make. 
But  the  discovery  of  the  facts  and  principles  of  organic 
evolution  and  the  establishment  of  its  theory  have  been  ac- 
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oomplished  only  in  small  part  by  professed  physiolo- 
gists. Not  even  has  the  evolution  of  function— a  field  of 
great  possibilities— been  explored,  except  in  a  few  small 
and  isolated  spots.  The  necessity  of  properly  controlled 
experimentation  in  settling  the  vexed  problems  of  evolu- 
tion is,  however,  at  last  being  recognized,  and  the  next  few 
decades  promise  to  witness  great  advances  in  the  discovery 
of  the  ways  in  which  nature  has  made  her  great  experi- 
ment. 

It  is  not  strange  that  with  its  intricacies  and  peculiar 
difficulties  the  solving  of  the  problems  of  nervous  func- 
tion has  proceeded  slowly.  The  facts  that  nervous  func- 
tion is  a  property  of  the  nerves,  and  that  the  brain  is  the 
seat  of  the  mind,  were  probably  first  capable  of  scientific 
proof  by  the  Alexandrians  in  the  fourth  century  before 
Christ.  The  two  great  functions  of  sensation  and  motion 
were  also  recognized  by  the  ancients,  but  that  they  were 
mediated  by  diflPerent  nerves  was  first  demonstrated  by  Sir 
Charles  Bell,  so  late  as  1811.  The  idea  of  the  specific 
energy  of  nerves,— a  phrase  which  means  specific  activity, 
—or  the  general  principle  that  each  nerve  has  specific 
functions  with  which  it  always  responds,  no  matter  how 
stimulated,  was  definitely  proposed  by  Johannes  Miiller 
in  1826  for  the  nerves  of  special  sense,  and  later  was  gen- 
eralized for  other  nerves  and  other  tissues.  Since  then 
great  progress  has  been  made  in  discovering  by  experi- 
ment the  specific  functions  of  individual  nerves  and  in 
formulating  therefrom  theories  of  the  general  functions  of 
nervous  tissues.  That  different  nervous  activities  are  asso- 
ciated with  different  portions  of  the  brain  was  early  sur- 
mised, and  before  the  middle  of  the  past  century  such 
important  nervous  centers  as  those  controlling  respiration 
and  the  beat  of  the  heart  became  located.  Since  then  the 
nervous  mechanism  of  a  host  of  unconscious  organic  pro- 
cesses has  been  discovered.    That  the  psychic  portion  of 
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the  brain  does  not  function  as  a  unit,  but  consists  rather 
of  a  complex  group  of  nervous  organs,  each  with  its 
specific  functions— a  fact  that  is  of  great  moment  in  eluci- 
dating the  relations  of  brain  and  mind— has  been  known 
for  only  a  little  more  ihan  thirty-five  years.  For  it  was  in 
1871  that  Fritsch  and  Hitzig,  by  stimulating  specific 
small  areas  of  the  surface  of  the  cerebrum  and  obtaining 
in  response  specific  muscular  movements,  first  demon- 
strated a  specific  cerebral  localization  of  functions.  Since 
then  the  task  of  mapping  out  the  outer  layer,  or  cortex,  of 
the  cerebrum  of  a  few  mammals  and  man  into  centers, 
joined  by  nerve  fibers  with  specific  organs  of  the  body  and 
employed  for  the  control  of  separate  groups  of  muscles 
and  for  the  work  of  the  special  senses,  has  proceeded  to  a 
considerable  degree.  Thus,  we  are  now  able  to  point  to  a 
certain  portion  of  one  of  the  convolutions  of  the  cerebrum 
and  say  that  its  nerve-cells,  or  neurones,  mediate  the  vo- 
litional act  of  contracting  one's  biceps  muscle ;  we  can  say 
that  the  neurones  in  other  localities  mediate  the  separate 
acts  involved  in  locomotion;  in  others,  the  changes  of  facial 
expression;  and  in  still  others,  the  enunciation  of  thoughts 
in  the  form  of  spoken  words.  We  know  with  considerable 
exactness  the  positions  of  the  separate  centers  for  sight 
and  hearing;  less  exactly  those  of  the  other  special  senses. 
Besides  the  sensory  and  motor  centers,  evidence  points 
strongly  toward  the  existence  also  of  cortical  regions  which 
are  elaborately  joined  to  one  another  and  to  the  sensory 
and  motor  regions  by  means  of  innumerable  nerve  fibers, 
and  the  function  of  which  is  to  correlate,  harmonize,  or 
associate  the  work  of  the  sensory  and  motor  centers.  Such 
association  centers  thus  help  to  mediate  the  more  complex 
psychical  phenomena,  such  as  memory  and  the  association 
of  ideas.  We  can  even  formulate  helpful  hypotheses  of 
the  neural  accompaniments  of  various  psychoses.  Accord- 
ing to  James'  theory  of  the  emotions,  for  example,  the  per- 
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oeption  of  the  automobile  about  to  run  us  down  leads  to 
the  feeling  of  fear  only  through  the  mediation  of  various 
organic  processes,  such  as  a  quickening  of  the  heart  beat, 
pallor  and  trembling.  The  accompanying  series  of  neural 
processes  would  consist  in  the  activity,  in  turn,  of  visual 
sense  organs,  neurones  conveying  the  visual  impressions  to 
the  brain,  cerebral  neurones  mediating  the  sensation  and 
perception  of  the  terrifying  car,  motor  neurones  control- 
ling the  peripheral  muscular  actions  that  are  involved  in 
the  organic  processes,  neurones  conveying  to  the  brain  the 
impressions  of  altered  heart  beat,  constricted  arteries,  and 
trembling  muscles,  and  lastly  cerebral  neurones  mediating 
the  feeling  of  fear.  Because  of  its  difficulty,  much  of  the 
work  of  geographical  exploration  within  the  central  ner- 
vous system  is  at  present  necessarily  inexact,  and  more- 
over there  is  still  much  terra  incognita.  And  even  though 
we  have  thus  come  to  know  the  gross  fimctions  of  specific 
parts  of  the  higher  mammalian  and  human  brains,  we  still 
know  all  too  little  of  the  processes  by  which  the  different 
parts  are  coordinated  and  made  to  subserve  the  many  com- 
plex needs  of  the  organism.  The  recent  work  of  Professor 
Sherrington  on  the  integrative  action  of  the  nervous  sys- 
tem, is  an  admirable  example  of  the  kind  of  investigation 
that  is  needed  in  this  field,  and  by  its  very  excellence  helps 
to  emphasize  the  lack  of  our  knowledge.  The  laboratories 
of  physiological  psychology,  now  numerous,  are  making 
many  valuable  contributions,  especially  to  our  knowledge 
of  the  mechanism  of  the  special  senses.  But  when  I  make 
a  summary  of  what  we  now  know  of  the  physiology  of  the 
nervous  system,  I  come  to  realize  anew  its  paucity,  com- 
pared with  what  we  ought  to  know  and  will  know,  I  am 
confident,  in  the  long  future.  Here,  it  seems  to  me,  is  a 
field  sadly  needing  tillage,  and  one  where,  though  tillage 
be  extremely  difficult,  the  yield  is  certain  to  be  rich. 
All  investigation  here  will  lead  up,  in  a  sense,  to  the 
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solving  of  that  problem  of  problems,  which  has  been  for 
ages  the  focus  of  discussion  and  speculation,  the  problem 
of  consciousness— "at  once  the  oldest  problem  of  phil- 
osophy and  one  of  the  youngest  problems  of  science."  For 
centuries  it  has  been  thought  about,  talked  about,  written 
about,  and  with  what  result?  The  elaboration  of  hypothe- 
sis after  hypothesis,  which  smell  of  the  lamp— fabrications 
of  the  philosopher's  cell  rather  than  of  the  physiologist's 
laboratory.  Almost  without  exception  they  are  elaborate 
exercises  in  dialectics,  rather  than  real  portrayals  of  the 
nature  of  that  most  striking  of  physiological  phenomena. 
To  the  physiologist  they  are  almost  without  exception  arid 
and  unsatisfying.  "Words,  words,  words,"  replies  Ham- 
let to  the  question  of  Polonius.  At  first  thought,  the 
theories  of  dualism  and  interaction  seem  best  adapted  to 
the  obvious  facts  of  human  experience:  the  brain  and  mind 
are  two  distinct  entities  usually  intimately  associated,  and 
each  capable  of  inducing  phenomena  in  the  other.  But 
deeper  brooding,  and  especially  a  recognition  of  the  mode 
of  action  of  the  non-psydiic  portions  of  the  nervous  system 
and  the  close  dependence  of  psychic  on  cerebral  phe- 
nomena, of  "how  at  the  mercy  of  bodily  happenings  our 
spirit  is,"  make  us  seek  a  more  genuinely  physiological  ex- 
planation. 

The  physiologist  recognizes  as  the  morphological  basis 
of  nervous  actions  the  neurone  or  nerve  cell,  consisting  of 
a  compact  cell  body,  from  which  radiate  outward  fila- 
ments, the  nerve  fibers.  He  finds  in  the  nervous  system  of 
the  higher  animal  or  man  millions  of  such  neurones  and 
many  more  millions  of  nerve  fibers.  These  constitute 
seemingly  a  confused  and  inextricable  mass,  but  by  care- 
ful study  he  has  been  able  to  discover  an  exact  and  definite, 
though  excessively  intricate,  nervous  architecture.  He 
finds  that  the  bodies  of  neurones  act  as  central  stations,  to 
which  and  from  which  flow  the  nervous  impulses  along 
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the  nerve  fibers:  the  inooming  impulses  oonstituting  the 
centripetal,  or  afferent,  or  sometimes  sensory,  impulses; 
the  outgoing  constituting  the  centrifugal,  or  efferent,  or 
sometimes  motor  impulses.  He  recognizes  as  the  physio- 
logical basis  of  nervous  action,  the  reflex  action,  consisting 
of  an  afferent  impulse,  a  central  process,  and  an  efferent 
impulse.  He  sees  reflex  acts  combined  in  innumerable 
ways,  and  augmented  and  depressed  by  other  reflex  acts. 
He  sees  many  of  the  most  complicated  actions  of  the  indi- 
vidual performed  with  the  aid  of  this  reflex  mechanism 
and  without  the  aid  of  consciousness.  He  recognizes  that 
a  large  proportion,  if  not  the  majority,  of  the  individual's 
actions  are  reflex  and  unconscious  actions.  Lastly,  he 
finds  in  reflex  mechanisms  no  mysterious  principle,  but  an 
ensemble  of  the  same  physico-chemical  phenomena,  which 
in  one  form  or  another  he  finds  in  other  than  nervous  tis- 
sues, and  in  which  the  principle  of  the  conservation  of 
energy  holds  good.  Turning  now  to  conscious  actions,  he 
sees  how  indispensable  to  them,  at  least  in  the  higher  ani- 
mal species  and  man,  is  a  certain  part  of  the  cerebrum, 
especially  the  outer  layer  or  cortex;  and  how  the  degree  of 
intellectual  development  varies  with  the  extent  and  com- 
plexity of  this  material  structure.  He  sees  how  injury  or 
disease  of  this  part,  or  anything  interfering  with  its  proper 
activity,  changes  the  individual  from  a  sentient  being 
into  a  non-thinking  reflex  machine.  He  sees  acts,  once 
consciously  performed,  now  relegated  to  the  unconscious 
reflex  sphere.  He  sees  how  consciousness  disappears  in 
sleep,  and  how  its  manifestations  vary  under  the  influence 
of  drugs.  The  cerebral  cortex  is  composed  of  numberless 
neurones  and  is  connected  by  afferent  and  efferent  paths 
with  the  other  portions  of  the  nervous  system.  With 
these  facts  in  mind,  and  though  recognizing  the  intricacies 
of  mental  phenomena,  the  physiologist  gets  into  the  way 
of  thinking  that  after  all  the  mechanism  of  cortical  actions 
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is  really  the  same  as  that  of  other  nervous  phenomena.  He 
sees  no  objective,  a  priori  reason  why  an  entirely  new 
causative  principle  should  be  introduced  to  explain  the 
action  of  this  small  fraction  of  the  nervous  system.  What- 
ever its  nature,  consciousness  appears  to  him,  not  as  a 
distinct  entity  grafted  on  to  certain  nerve  structures,  but 
as  merely  one  of  the  modes  of  manifestation  of  the  activity 
of  those  structures,  just  as  chemical,  thermal,  and  electri- 
cal phenomena  are  other  modes.  Being  thus  one  of  the 
signs  of  nervous  activity,  the  physiologist  finds  it  difficult 
to  see  how  consciousness  can  act  as  a  cause  of  nervous  ac- 
tivity, any  more  than  can  the  heat  given  off  in  such  ac- 
tivity react  to  produce  itself.  The  physiologist  sees  that 
nervous  systems,  with  all  their  functions,  have  undergone 
an  evolution;  he  recognizes  orders  of  consciousness,— a 
low,  simple,  gradual  beginning,  he  knows  not  where,  a 
progressive  increase  in  complexity  as  nervous  systems 
complicate,  and  the  final  culmination  in  self-conscious 
man.  The  relations  of  consciousness  in  its  simplest  form 
to  the  nervous  system  seem  to  be  the  same  in  kind  as  in  the 
human  being.  For  the  physiologist,  looking  at  the  matter 
in  this  light,  Huxley  has  probably  formulated  the  best 
working  hypothesis  in  his  famous  essay,  "On  the  hypothe- 
sis that  animals  are  automata."  After  a  lucid  analysis  of 
the  actions  of  animals  lower  than  man,  he  says:  "The  con- 
sciousness of  brutes  would  appear  to  be  related  to  the 
mechanism  of  their  body  simply  as  a  collateral  product  of 
its  working,  and  to  be  as  completely  without  any  power  of 
modifying  that  working  as  the  steam  whistle  which  as- 
companies  the  work  of  a  locomotive  engine  is  without 
influence  upon  its  machinery.  Their  volition,  if  they  have 
any,  is  an  emotion  indicative  of  physical  changes,  not  a 
cause  of  such  changes.'*  And  later:  "It  is  quite  true  that, 
to  the  best  of  my  judgment,  the  argumentation  which  ap- 
plies to  brutes  holds  equally  good  of  men;  and  therefore 
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that  all  states  of  consciousness  in  us,  as  in  them,  are  imme- 
diately caused  by  molecular  changes  of  the  brain  sub- 
stance. It  seems  to  me  that  in  men,  as  in  brutes,  there  is 
no  proof  that  any  state  of  consciousness  is  the  cause  of 
change  in  the  motion  of  the  matter  of  the  organism.  If 
these  positions  are  well  based,  it  follows  that  our  mental 
conditions  are  simply  the  symbols  in  consciousness  of  the 
changes  which  take  place  automatically  in  the  organism; 
and  that,  to  take  an  extreme  illustration,  the  feeling  we 
call  volition  is  not  the  cause  of  a  voluntary  act,  but  the 
symbol  of  that  state  of  the  brain  which  is  the  immediate 
cause  of  that  act.  We  are  conscious  automata."  Objec- 
tion after  objection  has  been  raised  to  the  automaton  hy- 
pothesis. It  has  been  dialectically  disproved  many  times. 
Its  upholders  have  been  charged  with  all  the  sins  against 
logic,  common  sense,  lucubration,  spirituality  and  ortho- 
doxy. And  yet  it  will  not  down,  for  of  all  hypotheses  it 
seems  to  accord  most  closely  with  the  facts  of  neural  physi- 
ology, as  we  know  them  to-day.  It  may  perhaps  prove  to 
be  not  a  finality;  but  whether  in  the  distant  future  it  be 
foimd  correct  or  incorrect,  it  is  from  its  general  standpoint, 
it  seems  to  me,  that  the  physiologist  of  the  present  epoch 
can  do  his  most  helpful  experimental  work.  The  prob- 
lem of  consciousness  should  be  taken  into  the  physiological 
laboratory,  and  the  conditions  of  the  manifestation  of 
psychic  phenomena  should  be  investigated  by  laboratory 
methods.  All  mental  processes,  even  to  the  last  degree, 
are  dependent  on  and  have  their  basis  in  brain  processes. 
The  physiologist  should  study  in  minute  detail  the  cerebral 
process  of  each  mental  act.  He  can  thus  inform  the 
psychologist  as  to  the  conditions  under  which  psychic  phe- 
nomena occur.  "An  individual  fact  is  said  to  be  ex- 
plained," says  John  Stuart  Mill,  "by  pointing  out  its 
cause."  And  again,  "The  cause  of  a  phenomenon  is  the 
assemblage  of  its  conditions."    In  this  sense  the  explana- 
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tion  of  consciousness,  it  would  appear,  ought  to  come, 
sooner  or  later,  from  the  physiologists. 

I  have  spoken  of  the  physiological  aspect  of  other 
sciences.  Pathology,  the  science  of  disease,  or,  in  other 
words,  perturbed  function,  is  peculiarly  close  to  physi- 
ology, for  there  is  no  sharp  line  of  demarcation  between 
the  normal  and  the  abnormal.  We  may  assume  the  suc- 
cessive chemical  substances  involved,  in  a  certain  progres- 
sive physiological  act  to  be  represented  by  the  series  A,  B, 
C,  D,  in  which  A  is  the  substance  from  which  the  chain 
proceeds.  By  analytic  and  synthetic  processes  A  gives 
rise  to  B,  B  to  C,  and  C  to  D,  which  is  the  final  end- 
product  of  the  metabolism.  Even  with  the  same  quantity 
of  A  and  the  same  strength  of  stimulus,  the  quantities  of 
B,  C,  and  D  produced  in  successive  repetitions  of  the  act 
may  vary  considerably,  owing  to  imknown  factors.  It  is 
only  when  the  intermediate  or  final  products  become 
markedly  increased  or  diminished  in  quantity  in  com- 
parison with  their  usual  amounts,  that  we  speak  of  the 
function  as  pathological.  The  excitability  of  cells  may  be 
greatly  augmented  or  diminished  and  still  be  within  the 
limits  of  the  normal.  A  tissue  may  grow  excessively,  as 
in  tumors,  or  may  waste  away,  and  yet  normal  function  be 
not  seriously  interfered  with  until  remote  limits  are  passed. 
Bacteria  may  live  physiologically  within  an  animal  body. 
They  produce  and  cast  off  toxins,  which  intrinsically  are 
poisonous  to  the  cells  of  their  host.  These,  however,  cause 
a  physiological  production  of  antitoxins  in  the  body  cells. 
So  long  as  the  antitoxins  are  sufiicient  in  quantity  and 
strength,  they  neutralize  the  poisonous  toxins.  If  the  lat- 
ter get  the  upper  hand  they  augment  or  depress  the 
physiological  activities  of  the  cells  of  the  host,  and  we 
speak  of  the  result  as  a  perturbation  of  function.  The 
power  of  the  organism  to  adapt  itself  to  changed  condi- 
tions and  to  maintain  its  physiological  status  is  little  short 
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of  marvelous.  When»  in  spite  of  all  endeavorSy  the 
physiological  status  is  overwhelmed,  then  is  the  time  for 
the  pathologist  to  investigate  and  the  physician  or  the  sur- 
geon to  attempt  to  cure. 

As  in  the  biological  sciences,  so  in  the  medical  art,  there 
exists  a  distinction  between  the  morphologist  and  the 
physiologist,  between  the  surgeon  and  the  physician.  The 
surgeon  is  the  medical  morphologist.  His  task  is  to  re- 
move diseased  or  injured  tissue,  to  reunite  separated  struc- 
tures, to  restore  structure  or  stimulate  to  its  restoration,  in 
short,  to  make  structure  normal,  so  that  normal  function 
may  follow.  The  physician,  on  the  other  hand,  is  the 
medical  physiologist.  It  is  his  endeavor  to  restore  normal 
function.  His  life-long  labor  is  an  exercise  in  physiology. 
He  should  know  his  physiology  as  the  surgeon  should 
know  his  anatomy,  minutely  and  to  the  last  degree.  He 
should  know  what  health  is  before  he  tries  to  restore  it.  We 
all  realize  how  rarely  this  ideal  is  readbed,  and  we  all  have 
experienced  the  dire  results  of  medical  empiricism.  Hux- 
ley likens  nature  and  disease  to  two  men  fighting,  the 
doctor  to  a  blind  man  with  a  club  who  jumps  into  the 
mel6e,  and  strikes  out  right  and  left,  sometimes  hitting 
disease  and  sometimes  hitting  nature.  Would  not  his 
blows  be  more  telling  if  he  were  quite  sure  which  of  the 
combatants  was  nature  and  which  disease?  Wherein  he 
fails  to  avail  himself  of  present  knowledge  he  is  culpable. 
And  yet  he  is  not  to  be  charged  with  the  whole  burden  of 
his  failure  to  cure.  Some  of  this  should  be  shared,  I  regret 
to  confess,  by  the  physiologists,  for  they  still  know  too 
little  of  the  normal  action  of  the  vital  mechanism.  So  far 
is  this  true,  that  I  am  convinced  that  one  of  the  surest  and 
quickest  means  of  inaugurating  a  rational  and  effective 
art  of  medicine  is  through  the  advancement  of  physiologi- 
cal discovery.  All  physicians  must  be  in  part  empirics  un- 
til the  physiological  millennium  is  ushered  in. 
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If  I  have  been  understood  arij^t,  my  hearers  will  have 
perceived  that  with  a  mighty  subject  matter  which  is  pre- 
eminently its  own,  physiology  extends  a  leavening  influ- 
ence into  a  host  of  other  sciences  and  medicine  as  well.  It 
is  an  unusually  good  example  of  the  typical  pure  science, 
with  its  outlying  affiliations  and  applications.  Like  many 
another  natural  science,  its  rise,  growth,  and  early  nurture 
were  under  the  protecting  wing  of  medicine.  The  physi- 
ologists of  the  early  years,  when  their  science  was  crystal- 
lizing out  of  the  common  mass  of  scientific  knowledge,  the 
men  who  first  formulated  its  principles,  and  they  who  in 
later  years  developed  it,  were,  with  few  exceptions,  men 
of  medical  training  who  were  under  the  influence  of  medi- 
cal traditions  and  were  guided  by  the  medical  spirit. 
In  recent  years  the  ties  of  the  old  traditions  have 
been  loosened,  and  the  science  is  passing  out  from  the 
parental  shelter  into  the  illimitable  atmosphere  of  scientific 
freedom.  Its  aspirations  in  research  are  unhampered.  Its 
achievements  in  research,  in  so  far  as  it  constitutes  an 
academic  theme,  are  limited  by  the  fact  that,  except  in  a 
few  isolated  cases,  physiology  is  still  regarded  by  the  imi- 
versity  as  primarily  a  medical  science  and  its  laboratories 
are  housed  in  medical  schools.  This  is  a  relic  of  early 
history.  In  consequence  physiology  must  constantly 
breathe  the  medical  atmosphere  and  must  be  influenced, 
whether  it  will  or  no,  by  medical  ideals.  This  is  not  to  be 
deprecated  from  the  standpoint  of  physiological  medicine, 
and  the  reciprocal  advantage  to  physiology  itself  in  this 
one  aspect  is  also  great.  But  this  now  anomalous  state  of 
affairs  leads  directly  to  two  consequences:  namely,  first, 
that  the  broader  biological  aspects  of  the  science  are  less 
dwelt  upon  than  otherwise  would  be  possible;  and  sec- 
ondly, that  where  such  aspects  have  been  investigated  the 
work  has  been  done  largely  by  men  not  professed  physi- 
ologists and  usually  lacking  the  latter's  exact  training  as 
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experimentalists.  The  customary  academic  position  of 
the  science  thus  imposes  a  certain  restraint  upon  physio- 
logical progress,  and  delays  its  full  fruition. 

It  is  idle  to  try  to  predict  the  ultimate  fate  of  the  science 
that  is  attempting  to  make  clear  the  vital  process.  To 
some  minds  it  is  attractive  to  speculate,  and  even  to  dog- 
matize, concerning  the  limits  of  natural  knowledge.  The 
present  task  of  the  physiologist  is  to  investigate,  and  con- 
tinue to  investigate,  ceaselessly  and  fearlessly,  with  a 
spirit  ever  fresh  and  hopeful,  seeking  only  the  elusive 
truth,  unmindful  of  the  limits  of  natural  knowledge  and 
imdeterred  hy  the  fear  that  the  mystery  of  life  will  ever  re- 
main a  mystery.  He  must  be  content  to  spend  his  ener- 
gies in  patient  laboratory  research,  accumulating  facts, 
unifying  facts,  and  deducing  laws  for  limited  spheres  of 
vital  activity,  and  thus  to  lay  the  foundations  for  the 
broader  generalizations  that  will  come  after  his  labor  has 
ceased.  By  his  constant  association  with  the  material  sub- 
stratum of  the  life  process  and  the  continual  discovery  of 
new  and  undreamed-of  possibilities  in  its  action,  he  gains  a 
respect  and  even  reverence  for  living  matter  which  only  he 
can  possess.  None  but  he  can  realize  and  understand  its 
supreme  beauty  and  harmony  and  sublimity.  He  cannot 
sympathize  with,  much  less  share,  the  feeling  that  the 
material  is  base  and  only  the  spirit  is  uplifting,  for  to  him 
the  material  makes  its  uplifting  nobility  manifest.  He 
likes  to  believe,  and  to  act  on  the  belief,  that  no  physio- 
logical problem  is  forever  insoluble,  and  though  ignorance 
may  be  long-lived,  he  sees  no  necessary  reason  for  an 
ultimate,  eternal  ignorahimus. 
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What  is  the  content  and  scope  of  the  science  of  botany? 
Popular  opinion  will  answer  somewhat  easily:  Botany 
consists  in  the  gathering  of  plants,  and  the  dismembering 
of  them,  in  connection  with  the  use  of  a  complicated  ter- 
minology. That  is  the  beginning  and  end  of  botany  as  it 
is  understood  by  the  majority;  there  is  nothing  more  to 
be  said.  In  consequence,  the  employment  of  the  botanist 
seems  so  trivial,  so  very  remote  from  important  human 
interests  that  no  second  thought  is  given  to  it.  The  con- 
ception formed  in  ignorance  is  continued  in  ignorance. 
Even  the  zoologist  is  at  an  advantage,  for  the  public  is 
finally  forced  to  admit  that  it  does  not  know  what  he  is 
about,  while  it  understands  the  botanist  very  well.  He  is 
quite  hopeless,  for,  while  flowers  may  be  pretty  things  to 
pick,  they  should  not  be  pulled  to  pieces,  and  if  he  does  not 
happen  to  be  interested  in  dissecting  flowers  he  is  not  a 
botanist  but  simply  a  fraud. 

Far  from  being  remote,  the  study  of  plants  comes  very 
close  to  human  interests.  One  has  but  to  stop  to  think 
that  plants  are  the  great  energy  source  for  man  himself 
and  the  animals  upon  which  his  well-being  depends,  to 
recognize  that  a  careful  study  of  their  manner  of  life,  the 
conditions  which  favor  or  hinder  their  growth  is  of  the 
very  first  importance.  Besides  this,  human  curiosity  de- 
mands that  plants  be  investigated,  if  for  no  other  reason 
than  that  they  must  be  made  to  yield  answers  to  the  per- 
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petual  questions  that  man  is  asking  regarding  the  world 
about  him. 

Under  botany  we  have  to  consider  all  the  questions  as 
to  the  form,  the  functions,  the  classification  and  the  dis- 
tribution of  those  organisms  that  are  called  plants.  Along 
what  lines  this  study  is  prosecuted,  how  it  is  related  to 
other  fields  of  intellectual  activity,  and  some  specific  in- 
stances of  its  problems  and  the  manner  in  which  they 
may  be  solved  is  what  I  shall  attempt  to  tell  you. 

It  would  be  out  of  place  in  a  talk  like  this  to  devote  too 
much  time  to  a  consideration  of  the  historical  side  of  the 
subject,  and  therefore  only  a  few  of  the  important  move- 
ments can  be  pointed  out.  Any  folk  which  had  so  far 
emerged  from  the  stage  of  savagery  as  to  stop  to  notice 
the  world  about  it  would  perforce  pay  some  attention  to 
plants.  A  discrimination  of  the  medicinal  uses  of  plants  is 
often  noticeable  even  in  primitive  peoples,  and  with  such 
observation  goes  also  the  discrimination  of  difference  in 
form,  the  prototype  of  morphological  research.  I  have 
seen  a  Malay  coolie  who  could  distinguish  seven  forms  of 
tropical  oaks  where  the  botanist  recognizes  only  four,  an 
evidence  that  sharp  observation  is  not  confined  to  the 
highly  developed  races. 

In  our  own  civilization,  we  can  trace  back  the  history 
of  botany  to  Aristotle,  who  affords  us  some  record  of  the 
plant  forms  known  at  his  time,  though  the  influence  which 
his  philosophy  wielded,  even  down  to  the  middle  of  the  last 
century,  was  of  vastly  greater  importance  than  any  con- 
tribution which  he  made  to  botany  itself.  Theophrastus 
gave  a  fuller  account  of  plants,  and  later  came  the  inquir- 
ing and  ever  curious  Pliny.  Dioscorides,  however,  in  the 
first  or  second  century  of  our  era,  was  one  of  the  first  to 
investigate  plants  with  any  attempt  at  thoroughness  even 
from  the  standpoint  of  the  knowledge  of  the  time.  As  is 
shown   especially   by   Dioscorides'   work,   the   study   of 
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plants  was  largely  from  their  use  as  drugs,  and  they  were 
described  simply  to  facilitate  their  recognition.  Any  real 
knowledge  of  them  was  naturally  meager,  and  false  ideas 
that  clung  for  a  long  time,  some  until  comparatively  re- 
cently, prevented  any  proper  conception  of  form  and 
fimction. 

As  would  be  expected  the  contributions  become  of  less 
and  less  value  as  we  approach  the  middle  ages,  the  botani- 
cal writings  of  which  time  were  full  of  the  wildest  fantasy 
and  superstition.  The  efforts  of  this  period  need  not  ar- 
rest our  attention. 

In  the  sixteenth  centiuy  in  northern  Europe,  particularly 
Grermany,  there  was  a  movement  towards  the  real  study 
of  plants  from  the  plants  themselves  as  evidenced  by  the 
works  of  the  herbalists,  but  no  attempt  at  classification 
was  made.  Here  there  was  an  attempt  at  the  enumera- 
tion and  illustration  of  plants  from  living  specimens,  and 
confused  and  empirical  as  this  work  was,  it  was  actuated 
by  an  honest  endeavor  to  record,  as  accurately  as  possible, 
actual  forms,  and  not  fanciful  abstractions  which  never 
did  and  never  could  have  existed.  All  the  descriptions 
were  detached  from  one  another  and  little  or  no  attempt 
was  made  at  classification,  though  by  the  repeated  study 
of  many  similar  forms  the  idea  of  natural  relationship  be- 
gan to  dawn  in  a  vague  way.  The  actual  purpose  of  all 
this  plant  study  was  the  recording  of  the  officinal  plants, 
for  special  knowledge  of  plants  was  still  confined  to  their 
uses  in  medicine. 

While  this  movement  was  advancing  in  northern  Eu- 
rope, a  mainly  artificial  system  of  classification  was  devel- 
oping in  Italy  and  found  its  culmination  in  the  work  of 
Caesalpino,  who  strongly  influenced  the  progress  of  bot- 
any, even  after  his  own  time  and  into  the  middle  of  the 
eighteenth  centiuy.  Great  as  was  the  advance  he  made, 
it  would  have  been  far  greater  had  it  been  given  him  to 
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break  away  from  the  scholastic  philosophy  which  hampered 
him.  We  find  a  curious  mixture  of  a  modern  spirit  of 
inductive  natural  science  and  Aristotelian  methods  of 
thought.  The  latter  triumphed  in  the  main,  and  the  result 
was  a  formal  classification  built  on  idealistic  abstractions 
that  is  wholly  fallacious  from  our  standpoint  of  to-day. 

Emerging  from  such  conditions  we  find  Linnaeus — the 
bicentenary  of  whose  birth  was  celebrated  last  year — and 
though  he  too  was  much  influenced  by  the  earlier  writers, 
to  him  belongs  the  credit  of  the  emphasis  on  the  fact  that 
some  natural  system  of  the  classification  of  plants  must 
exist  even  though  he  could  not  determine  it.  Linnaeus  is 
popularly  termed  the  father  of  botany  and  of  zoology  as 
well,  and  in  many  senses  there  is  reason  for  it.  He  was  a 
born  classifier  and  brought  considerable  order  out  of  im- 
mense chaos,  but  still  his  classification  was  artificial,  and 
only  to  a  very  limited  degree  recognized  the  natural  rela- 
tionships of  plant  forms.  Linnaeus,  however,  was  wise 
enough  to  recognize  its  artificiality. 

From  Linnaeus  the  advance  was  more  rapid,  and,  while 
most  of  the  study  in  plants  centered  on  the  work  of  classi- 
fication, there  were  unmistakable  signs  of  other  interests. 
The  ideas  of  the  classifier  were  still  hampered  by  the 
dogma  of  the  constancy  of  species,  which  continuaUy 
clashed  with  the  insistent  and  undeniable  evidences  of  the 
genetic  relationships  of  organic  forms.  Despite  the  move- 
ment in  favor  of  the  idea  of  the  development  of  species 
from  previously  existing  forms,  despite  the  views  ad- 
vanced by  Lamarck  and  others  at  about  that  time,  despite, 
indeed,  the  more  strictly  botanical  investigations  in  the 
morphological  field  which  were  brought  forward  during  the 
first  half  of  the  nineteenth  century:  despite  all  these  things, 
the  botanist  was  unable  to  break  away  from  the  concept  of 
groups  of  plants  as  abstract  ideas.  It  was  not  until  1859 
that  the  publication  of  Darwin's  "Origin  of  Species"  drove 
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biologists  to  a  different  point  of  view.  Then  the  rational 
idea  of  the  evolution  of  organic  forms  explained  in  a 
similar  rational  fashion  the  observed  genetic  relationships 
of  groups  of  plants.  No  longer  did  the  classifier  hesi- 
tatingly admit  the  possibility  of  the  evolution  of  species 
and  deny  that  of  genera  and  higher  groups,  no  longer  did 
he  maintain  his  artificial  groups,  which  had  no  more  rela- 
tion to  each  other  than  successive  throws  of  dice,  but  he 
admitted  the  whole  great  scheme  implied  by  the  evolution 
of  organic  forms  from  pre-existing  types. 

Naturally,  it  is  difiicult  to  point  out  at  just  what  time 
the  modem  trend  of  botanical  work  found  its  origin,  but 
one  can  say,  in  a  general  way,  that  it  was  about  the  middle 
of  the  nineteenth  century,  although  of  the  two  criteria  of 
progress  to  which  I  shall  refer,  one  dates  about  a  decade 
before,  the  other  about  a  decade  after  that  time.  The 
establishment  by  the  botanist  Schleiden  in  1888,  and  by 
the  zoologist  Schwann  in  1839,  of  the  real  nature  of  the 
cell,  and  the  acceptance  of  what  may  be  termed  the  cell 
doctrine,  at  once  made  possible  the  development  of  the 
study  of  form  and  structure,  both  as  to  adult  and  as  to 
embryonic  organs.  With  improved  optical  apparatus 
and  with  improved  technical  methods,  many  able  students 
added  a  vast  number  of  demonstrated  facts  to  the  general 
store  of  knowledge;  in  fact,  for  a  time  the  additions  to 
morphological  information  very  much  outran  the  develop- 
ment of  the  physiological  side,  though  the  latter  had  had 
a  rational  beginning  at  a  prior  date.  The  morphological 
development  depended  in  the  first  instance  upon  the  un- 
derstanding that  the  cell  with  its  living  protoplast,  and 
usually  with  a  wall,  constituted  a  not  further  divisible 
morphological  unit  of  living  organisms;  that  every  cell 
must  have  arisen  from  a  pre-existing  one;  and  finally,  that 
all  but  the  lower  organisms  are  composed  of  thous- 
ands of  these  cells  differentiated  into  distinct  tissues.    One 
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of  the  most  important  figures  in  this  advance  of  botany 
from  Schleiden's  time  was  Naegeli,  who  brought  to  bear  a 
powerful  intellect  on  many  of  the  fundamental  concepts 
both  of  morphology  and  physiology.  Of  the  many  ques- 
tions dealt  with  by  him,  that  of  the  ultimate  structure  of 
organized  substance  was  perhaps  the  most  far-reaching; 
and  today,  despite  its  limitations,  his  Micellar  Hypothe- 
sis, is  the  most  stimulating  of  any  of  the  theories  which 
have  been  developed  regarding  this  subject. 

The  other  milestone  of  progress  was  Darwin's  "Origin 
of  Species"  already  referred  to.  Entirely  aside  from  the 
particular  question  involved  in  that  work,  its  importance 
lies  in  the  fact  that  it  fought  the  battle  and  won  the  victory 
for  the  inductive  method  of  reasoning  as  applied  to  bi- 
ological science.  Previous  to  the  awakening  of  botany, 
due  to  these  and  related  causes,  a  botanist  usually  covered 
the  whole  field  of  his  science  and  had  the  right  to  consider 
himself  a  speciahst  in  all  branches  of  botany.  The  rapid 
accumulation  of  facts  soon  demanded,  however,  a  segre- 
gation of  different  lines  of  work.  Thus  arose  the  divisions 
of  botanical  activity,  which,  for  our  purposes,  may  be 
classed  under  three  heads.  First,  the  taxonomic,  or  as 
more  commonly  called  the  systematic  side,  which  has  to  do 
with  the  classification,  mainly  as  established  by  gross 
morphology.  Second,  the  morphological  field  which  con- 
cerns itself  with  the  outward  and  inward  form  and  struc- 
ture and  the  development  thereof,  which  may  or  may  not 
have  direct  relation  with  taxonomic  work.  Third,  there 
is  the  domain  of  physiology  which  treats  of  function.  As 
Professor  Wilson  has  pointed  out,  there  are  really  but  two 
divisions  of  biological  work,  the  morphological  and  the 
physiological,  so  that  the  separation  of  taxonomy  \diich 
really  belongs  in  the  first  division  is  rather  artificial.  The 
separation  however  is  necessary  for  many  reasons,  among 
which  are  the  fact  that  the  temper  of  mind  and  the 
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methods  of  the  workers  in  the  two  divisions  are  quite  dif- 
ferent. 

It  is  perhaps  the  tendency  of  the  time,  at  least  in  many 
quarters,  to  underestimate  the  value  of  taxonomic  research 
and  this  is  to  be  regretted  since  in  classification  we  have 
the  foundations  of  other  branches  of  work.  Entirely  aside 
from  the  philosophical  value  of  a  well  ordered  classifica- 
tion, it  is  an  absolute  necessity  for  a  starting  point  of 
morphology  and  physiology  to  have  the  different  species 
of  plants  recorded  in  recognizable  form,  and,  in  conse- 
quence, to  have  a  classification.  It  would  undoubtedly  be 
a  great  advantage  could  organisms  be  classified  as  are 
chemical  compounds  or  could  be  located  as  the  astronom- 
ers locate  the  stars  and  in  the  same  definite  and  precise  man- 
ner. Such  is  hardly  possible  when  we  reflect  that  the 
question  of  the  identity  of  an  organism  must,  even  under 
favorable  conditions,  be  somewhat  a  matter  of  opinion  as 
well  as  of  demonstrated  fact.  Despite  such  limitations 
of  taxonomy,  in  most  of  the  really  important  questions 
opinion  is  fairly  universal,  so  that  our  classification  is  not 
developed  simply  at  the  whim  of  any  one  investigator. 
Taxonomy,  however,  as  soon  as  it  is  considered  an  end  in 
itself  sinks  at  once  to  the  level  of  mere  cataloguing  or, 
worse  stiU,  loses  itself  in  the  mazes  of  nomenclatorial  con- 
troversy. It  must  be  considered  in  its  relation  to  the  prob- 
lems of  plant  distribution,  of  the  evolution  of  new  forms, 
of  its  philosophical  intent,  if  it  is  to  retain  its  vitality. 

I  have  spoken  of  artificial  classifications  in  connection 
with  the  work  of  earlier  botanists.  How  then  does  the 
natiu*al  classification  as  understood  today  differ?  Pri- 
marily, it  differs  in  the  admission  of  genetic  relationship 
of  forms,  a  thing  not  conceived  of  by  older  writers.  A 
natiu*al  classification  implies  higher  and  lower  forms,  con- 
nected by  intermediate  ones  in  all  stages  of  differentia- 
tion.   However,  it  does  not  imply  that  all  these  forms  exist 
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today,  nor  does  it  imply  that  they  developed  in  a  single 
continuous  series  from  the  lowest  to  the  highest.  We  have 
no  particular  right  to  suppose  that  all  plants  can  be  traced 
back  to  a  single  ancestor,  indeed  the  evidence  is  against  iL 
There  is  no  reason  why  several  phyla,  or  lines  of  ascent, 
may  not  have  originated,  perhaps  simultaneously,  from 
the  most  primitive  form  of  living  protoplasm.  The  story 
of  the  lower  aquatic  forms  certainly  indicates  this  possi- 
bility. Of  these  lower  phyla  some  stopped  short,  some 
went  on,  which  ones  is  a  matter  to  be  definitely  settled.  A 
good  instance,  though  a  somewhat  special  one,  to  illustrate 
the  fallacy  of  the  assumption  of  a  single  line  of  relation- 
ship, is  found  among  the  fungi,  the  chlorophyUess  lower 
forms.  Many  ingenious  authors  have  attempted  to  unite 
them  in  a  single  continuous  series,  when  every  evidence 
we  now  have  points  to  their  having  originated  at  several 
places  from  the  green  plants.  Who,  indeed,  would  care 
to  deny  that  new  phyla  might  be  originating  today?  Any 
concept  of  evolution  demands  such  a  possibility;  organ- 
isms are  more  plastic  than  the  average  person  conceives, 
even  in  this  age. 

The  object  of  a  natiu*al  classification  is  to  consider  all 
the  many  plant  forms,  to  determine  by  such  marks  of 
genetic  relationship  as  we  can  discover  their  place  in  the 
series,  where  they  have  departed  from  the  main  stem  and 
in  how  far  they  may  have  had  a  line  of  development  of 
their  own.  Despite  what  I  have  said  about  the  lower 
phyla,  it  is  not  improbable  that  the  higher  plants  can  be 
traced  back  to  some  single  source,  not  that  it  is  to  be  be- 
lieved for  a  moment  that  this  ancestor  exists  today.  Liv- 
ing ferns  or  mosses  are  no  more  to  be  considered  the  direct 
ancestors  of  the  flowering  plants  than  are  monkeys  to 
be  considered  the  direct  ancestors  of  man. 

The  establishment  of  our  classification  today  might  be 
compared  to  the  putting  together  of  a  puzzle  map  some 
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parts  of  which  are  lost;  we  can  determine  how  many  of 
the  parts  fit  together,  and,  by  analogy,  can  tell  something 
of  the  missing  ones.  The  whole  method  depends  on  the 
admission  of  genetic  relationship,  a  concept  that  is  built 
up  partly  by  the  study  of  adult  structure,  partly  by  the 
story  of  the  developmental  stages,  partly,  though  in  bot- 
any less  than  in  zoology,  by  the  evidence  of  paleontology, 
but  more  vividly  than  in  any  other  way  by  the  actual 
behavior  of  certain  plants  in  the  matter  of  giving  rise  to 
new  forms.  This  last  consideration  is  of  such  great  im- 
portance that  we  shall  come  back  to  it  later. 

One  type  of  morphological  investigation  has  to  do  with 
the  study  of  life  histories  of  plants,— the  whole  life  story 
from  egg  to  egg  again — ^and  here  we  find  the  morpholo- 
gist  in  close  relation  with  the  systematist,  for  upon  the 
results  of  such  researches  must  largely  depend  the  under- 
standing of  the  relationships  of  the  great  groups.  The 
morphologist  who  devotes  his  time  to  the  study  of  life  his- 
tories is  engaged  in  the  work  of  tracing  the  race  history 
of  plants  from  the  comparison  of  the  individual  develop- 
ment of  more  or  less  nearly  related  forms.  Thus  the 
homologies  which  have  been  traced  among  the  flowering 
plants  and  their  nearest  allies  among  the  ferns  and  other 
forms  indicate  to  us  the  probable  race  history  of  these 
groups.  It  is  true  that  the  beginning  of  this  work  dates 
back  some  decades,  but  it  is  still,  to  a  large  extent,  an  open 
field,  and  numerous  investigators  are  actively  prosecuting 
research  along  these  lines.  For  example,  the  alternation 
of  a  sexual  and  nonsexual  generation  of  plants  which  has 
long  been  known  as  characteristic  of  the  life  histories  of 
higher  forms  has  recently  been  established  among  the 
lower  groups,  and  thus  a  much  clearer  view  of  the  whole 
series  of  the  plant  kingdom  is  being  obtained. 

Somewhat  separated,  and  to  a  large  extent  needlessly 
so,  is  the  work  of  the  plant  anatomist  and  histologist. 
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Formerly  pursued  from  the  standpoint  of  the  mere  topo- 
graphical relation  of  the  parts,  the  conception  of  the 
plant  as  an  organism  with  interrelated  and  interdependent 
tissues  began  to  fall  into  abeyance,  until  a  new  point 
of  view  has  \vithin  recent  times  revivified  a  somewhat  bar- 
ren field.  This  point  of  view  is  the  physiological  one,  the 
correlation  of  structure  and  function.  Here  the  student 
of  gross  morphology  and  the  anatomist  unite  in  a  physio- 
logical interpretation  of  the  form  and  structure  of  plant 
organs,  from  which  has  grown  the  study  of  experimental 
morphology.  Advance  in  this  direction  has  been  consid- 
erable, and  we  have  now  a  much  clearer  idea  of  the  nature 
and  development  of  plant  organs;  or  at  least,  we  have  a 
much  better  attitude  in  the  interpretation  of  the  facts 
that  have  been  established  regarding  these  matters.  The 
danger  which  lies  in  this  attitude  is  the  well  known  one 
of  teleological  reasoning,  and  consequently  it  behooves  us 
to  have  some  caution  in  accepting,  without  thorough  evi- 
dence, the  interpretations  which  may  be  made  of  the  rela- 
tion of  form  and  function  and  of  special  adaptations  for 
special  purposes.  As  some  one  has  written,  "so  many 
things  may  be  true  and  so  few  things  really  are  in  the 
matter  of  use  of  special  organs,"  that  we  must  demand 
above  all  things  experimental  evidence  before  we  can 
accept  as  conclusively  proved  any  statement  as  to  function. 
It  is  permissible  to  say  without  such  proof  that  such  and 
such  an  explanation  is  plausible,  but  beyond  that  is  uncer- 
tain ground  and  mere  assertion  shows  a  temerity  at  once 
magnificent  and  pitiable.  On  the  other  hand,  it  is  ques- 
tionable if  the  extreme  attitude  of  iconoclasm  as  to  long 
established  interpretations  is  necessarily  a  wholly  reason- 
able one.  Destructive  criticism  is  not  difficult,  and  unless 
some  new  and  better  interpretation  is  suggested  the  ad- 
vance in  a  scientific  sense  is  not  considerable. 

A  further  development  from  this  physiological  attitude 
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is  a  branch  of  biological  work  known  as  ecology,  a  study 
of  the  relation  and  adaptation  of  single  plants  or  whole 
communities  of  plants  to  their  environment  and  to  each 
other.  It  is  the  application  in  a  broad  and  more  philo- 
sophical way  of  the  methods  of  the  physiological  anatom- 
ist coupled  with  those  of  the  taxonomist;  but,  in  addition, 
the  work  of  the  botanist  touches  the  field  of  the  physi- 
ographer and  geologist.  Ecology  is  the  endeavor  to 
uncover  the  plan  of  nature  as  it  governs  the  relations  of 
the  difi^erent  plant  forms  in  a  given  area,  to  understand 
the  why  and  the  wherefore  of  the  association  of  very 
difi^erent  forms  in  one  locality.  The  keynote  of  the  philo- 
sophical development  of  this  topic  rests  on  the  conception 
of  the  constant  struggle  of  individuals  or  groups  of  indi- 
viduals to  maintain  themselves  against  other  forms,  which 
leads  to  a  balanced  relation  of  the  difi^erent  species  in  a 
given  flora.  Understanding  this,  we  can  see  why  if  this 
balance  is  disturbed  the  whole  fabric  of  a  plant  conmiunity 
may  be  destroyed  and  a  flora  swept  away.  We  are  also 
able  to  understand  how  relatively  slight  climatic  changes 
may  alter  completely  the  character  of  a  vegetation  in  a 
given  region,  and  thus  to  comprehend  more  readily  the 
changes  which  must  have  taken  place  in  past  ages.  It  also 
shows  us  the  eff^ect  of  present  changes,  particularly  in  re- 
gard to  the  destruction  by  man  of  the  essential  elements 
of  natural  plant  communities,  notably  one  of  the  most 
important  of  these,  the  forests.  Its  use  lies  in  these 
directions  and  the  danger  of  its  misuse  lies  in  the  direction 
of  drawing  too  positive  conclusions  from  data  which  are 
insufficient,  and  of  accepting  the  results  obtained  as 
necessarily  final,  a  common  error  it  is  true  in  any  line 
of  thought,  but  one  to  which  the  ecologist  has  especial 
temptation. 

It  is  in  the  field  of  physiology  more  than  anywhere 
else,  perhaps,  that  the  worker  must  humble  himself  before 
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the  immensity  of  the  problems  before  him;  that  he  must 
realize  how  fragmentary  is  the  most  advanced  knowl- 
edge of  this  subject.  The  foundation  stone  of  physi- 
ology is  chemistry,  and  consequently  its  advance  must  go 
hand  in  hand  with  the  advance  of  that  science;  but  there 
is  also,  it  must  be  admitted,  the  element  of  empiricism, 
which  is  an  unfortunate  necessity  in  any  branch  of  learn- 
ing where  any  considerable  mass  of  facts  are  not  yet 
correlated.  The  greatest  advances  are  made  in  the  direc- 
tion of  resolving  this  empirical  information  into  more 
compact  and  definite  form,  a  task  only  possible  by  the 
accumulation  and  correlation  of  great  masses  of  data  in 
connection  with  the  more  definite  information  afi^orded 
by  chemistry  or  physics  and  more  particularly  modem 
physical  chemistry.  It  is  plain,  then,  that  we  can  never 
go  ahead  of  the  data  afforded  by  these  sciences,  but  must 
always  follow  somewhat  behind  them.  It  must  not  be  sup- 
posed, however,  that  physiology  is  in  a  nebulous  condition, 
despite  the  fact  that  we  are  but  on  the  margin  of  the 
unknown.  Distinct  and  creditable  advances  have  been 
made  since  the  days  when  the  knowledge  of  plant  mor- 
phology and  the  chemistry  of  Lavoisier  made  possible  any 
reasonably  satisfactory  explanation  of  the  functions  of 
plant  organs.  The  establishment  of  a  proper  understand- 
ing of  how  the  plant  obtains  its  food  has  been  a  matter  of 
the  utmost  importance,  both  from  the  development  of 
theoretical  physiology,  and  from  the  standpoint  of  prac- 
tical use.  We  know  not  only  the  definite  chemical  ele- 
ments which  are  essential  for  plant  life,  but  we  know  also 
the  quantity  and  form  in  which  they  are  most  favorable 
for  plant  growth.  Having  established  this,  it  is  possible 
to  understand  the  role  of  plants  in  the  general  economy  of 
the  world,  and  how  their  manner  of  life,  in  a  broad  sense, 
supplements  that  of  animals.  There  is  also  pretty  definite 
information  as  to  the  physical  phenomena  connected  with 
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the  absorption  of  the  raw  food  materials  which  the 
plant  afterwards  elaborates,  information  which  is  largely 
due  to  the  classic  researches  of  Pfeffer,  whose  work,  it 
may  be  remarked,  also  afforded  Van  t'  Hoff  valuable 
data  for  his  contributions  to  the  establishment  of  the 
modem  physical  chemistry.  Application  of  the  laws  of 
diffusion  and  of  osmosis,  as  shown  by  Pfeffer,  enables  us 
to  understand  why  a  plant  may  absorb  more  of  one  min- 
eral salt  than  of  another,  though  both  be  presented  to  it  in 
solutions  of  equal  concentration;  why  it  cannot  absorb 
some  substances  at  all,  while  on  the  other  hand  it  cannot 
avoid  absorbing  certain  substances,  even  though  they  be 
violent  poison  and  kill  the  protoplasm  of  the  absorbing 
ceU  at  once.  We  understand  also  a  good  deal  of  the 
mechanism  of  the  production  from  simple  inorganic  sub- 
stances of  the  first  organic  food  by  the  green  plant,  the 
first  organic  food  of  the  whole  organic  world.  While,  as 
will  be  shown  later,  the  precise  details  of  this  process  are 
not  fully  understood,  the  general  facts  are  a  matter  of 
almost  common  information,  so  well  known  that  I  hesitate 
to  speak  of  it  here,  though  to  smn  up  the  matter  in  a  few 
words  it  may  be  said  that  this  process  of  photosynthetic 
activity  of  green  plants  is  carried  on  by  the  living  cells  in 
the  presence  of  sunlight,  through  the  agency  of  the  green 
coloring  matter— chlorophyll— which  is  present  in  the 
leaves,  and  that  the  chemical  reaction  involved  results  in 
the  union  of  the  carbon  dioxide  absorbed  from  the  air, 
with  water  absorbed  from  the  soil,  to  form  the  first  simple 
carbohydrate  that  is  to  be  detected  in  easily  recognizable 
form  as  starch.  The  fact  that  this  process  takes  place  does 
not  interfere  with  the  operation  of  another  one,  namely  the 
absorption  of  oxygen  with  the  giving  forth  of  carbon 
dioxide,  that  is  concerned  in  the  mechanism  of  respiration. 
Respiration  as  a  means  of  releasing  the  stored  energy  in 
available  form  for  the  constructive  work  of  the  organism 
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is  as  necessary  in  plants  as  it  is  in  animals.  These  four 
fundamental  questions,  namely,  the  inorganic  substances 
required  by  plants,  the  manner  of  their  absorption,  the 
manufacture  of  the  first  organic  food,  and  the  nature  of 
respiration  are  perhaps  the  most  important  physiological 
facts,  in  the  field  of  nutrition  at  least,  which  have  been 
definitely  established,  and  from  any  point  of  view  their 
importance  is  a  far  reaching  one. 

In  the  other  great  field  of  physiological  research,  the 
study  of  the  mechanism  of  growth  and  change  of  form, 
much  information,  made  possible  by  the  proper  under- 
standing of  the  cellular  character  of  all  living  organisms, 
has  established  many  facts  as  to  the  relation  of  plants  to 
the  great  physical  forces  which  govern  the  conditions,  the 
rate  and  the  direction  of  their  growth.  This  is  the  study 
of  the  dynamics  of  plants,  of  when  and  how  the  energy 
released  by  the  nutritive  functions  is  applied  to  the  up- 
building of  new  tissue  and  the  movement  of  plant  organs. 
Besides  the  questions  concerned  in  the  influence  of  dif- 
fusely exerted  external  factors,  there  are  also  the  effects 
produced  by  these  same  forces  when  the  stimulus  is  un- 
equal or  one-sided.  The  latter  conditions  result  in  charac- 
teristic growth  curvatures  or  tropisms,  which  continue 
until  the  plant  organ  by  its  own  action  is  brought  once 
more  into  a  state  of  equilibrium  with  the  external  forces. 
In  short,  the  various  plant  organs  are  attuned  to  the  normal 
conditions  of  equilibrium  under  which  they  grow,  and  have 
the  ability  to  perceive  and,  to  a  limited  extent,  to  transmit 
the  impulses  resulting  from  a  disturbance  of  that  equilib- 
rium. This  brings  us  to  the  question  of  the  sense  percep- 
tion of  plants,  manifested  in  a  somewhat  bizarre  fashion 
in  the  sensitive  plant,  but  we  should  go  very  slowly  in  the 
direction  of  interpreting  this  perception  in  the  same  terms 
that  we  do  that  of  higher  animals.  It  is  not  for  an  instant  to 
be  supposed  that  plants  have  any  nervous  system  such  as 
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is  characteristic  of  the  higher  animal  forms.  While  plants 
can  and  do  respond  to  differences  in  light  intensity  less  than 
that  which  the  human  eye  can  perceive,  it  is  gratuitous  to 
suppose  that  there  is  an3rthing  analogous  in  the  two  pro- 
cesses. The  possibility  of  any  reasoning  action  or  instinct 
on  the  part  of  plants  is  a  question  that  the  plant  physiolo- 
gist does  not  seriously  entertain. 

In  selecting  for  discussion  present  day  problems  which 
may  be  considered  fundamental,  one  is  embarrassed  by  the 
wealth  of  material  and  therefore  but  one  more  or  less  con- 
nected series  of  topics  which  leads  up  to  the  modern 
mechanistic  conception  of  life  processes  has  been  chosen. 
In  doing  so  it  has  been  necessary  to  ignore  equally  import- 
ant questions  which,  though  developed  from  no  less  a 
mechanistic  standpoint,  are  more  scattered. 

In  referring  to  the  assimilation  of  carbon  dioxide  by 
green  plants  and  the  production  of  organic  food  thereby,  it 
was  necessary  to  admit  that  the  details  of  the  process  are 
not  satisfactorily  known.  It  is  evident,  however,  that  the 
starch,  which  is  the  first  substance  that  we  readily  recog- 
nize, is  not  the  first  substance  which  is  formed.  Modern 
research  points  more  and  more  to  the  conclusion  that  it  is 
the  simplest  of  carbohydrates  that  is  produced,— a  sub- 
stance known  as  formaldehyde.  But  what  is  especially 
interesting  is  that  it  seems  not  impossible  that  this  primal 
reaction  may  not  after  all  be  a  function  of  the  living  pro- 
toplasm, but  a  chemical  reaction  that  can  be  carried  on  out- 
side the  cell  through  the  agency  of  chlorophyll.  It  is  in 
the  further  elaboration  of  this  first  substance  formed  that 
the  living  protoplasm  is  apparently  necessary.  At  any 
rate  we  know  that  the  energy  demanded  for  the  process 
must  be  afforded  by  the  particular  rays  of  sunlight  which 
the  chlorophyll  absorbs. 

In  this  photosynthetic  activity  of  the  green  plant  the  car- 
bohydrate supply  of  the  world  has  been  accounted  for,  but 
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there  is  an  equally  important  question  not  concerned  in 
this  process,  namely  the  source  for  nitrogen.  Nitrogen  is 
of  course  an  essential  element  for  the  construction  of  pro- 
toplasm. As  is  well  known  most  plants  can  utilize  it  in 
simple  combination  with  oxygen  in  the  form  of  a  nitrate, 
a  sharp  contrast,  by  the  way,  to  the  typical  animal  which 
requires  it  offered  as  an  organic  compound.  It  is  also 
known  that  the  same  plants  cannot  assimilate  the  free 
nitrogen  of  the  atmosphere,  and  fiui;her,  in  the  processes 
of  decay,  free  nitrogen  is  liberated  by  the  breaking 
down  of  the  nitrogen  compounds  in  dead  organic  matter. 
The  logical  conclusion  of  these  momentous  facts  is  that 
soon  aU  the  world's  supply  of  combined  nitrogen  would 
be  exhausted,— neglecting  the  relatively  small  replenish- 
ment induced  by  cosmic  forces — so  that  green  plants  and 
consequently  animals,  would  not  have  the  wherewithal  to 
live,  unless  there  were  some  organisms  which  could  avail 
themselves  directly  of  this  inert  gas.  Now  there  are 
plant  organisms  which  have  the  abiUty  to  assimilate  the 
uncombined  nitrogen  of  the  air,  certain  bacterial  forms, 
and  it  also  appears  some  somewhat  higher  plants.  But  the 
operations  that  lead  to  this  result  are  by  no  means  satis- 
factorily explained,  and  the  whole  topic  is  one  of  live 
interest  both  from  a  theoretical  as  well  as  a  practical  stand- 
point. It  should  be  added  that  from  the  latter  point  of 
view,  a  process  by  which  a  combination  of  nitrogen  with 
other  elements  in  a  form  that  is  acceptable  to  green  plants 
has  been  devised,  and  bids  fair  to  become  of  great  import- 
ance, for  combined  nitrogen  is  the  great  need  of  the  organic 
world. 

The  processes  of  nitrification  naturally  lead  us  to  the 
question  of  the  elaboration  of  nitrogen  compounds  with- 
in the  cell,  of  the  final  construction  of  proteid  material 
that  is  the  actual  food  of  the  protoplasm;  but  here  we  are 
much  in  the  dark,  partly  because  we  have  so  little  real 
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information  as  to  the  chemical  structm*e  of  the  more  com- 
plicated nitrogenous  substances.  The  explanations  now 
given  as  to  how  this  elaboration  takes  place  are  largely 
hypothetical  and  must  be  regarded  as  quite  unsatisfactory. 

A  step  fiui;her  from  the  proteid  food  is  the  question  of 
living  protoplasm  itself,  and  one  of  the  most  interesting 
problems  connected  with  this  is  the  nature  and  functions 
of  the  enzymes,— the  ferments  and  digestive  secretions 
of  living  cells.  Many  of  the  newer  theories  as  to  the  na- 
ture of  living  protoplasm  hark  back  to  investigations 
regarding  enzymes,  indeed  some  extremists  advance  the 
opinion  that  the  activities  of  the  live  protoplast  are  in 
themselves  but  the  result  of  the  interaction  of  substances 
enzymatic  in  their  nature.  There  is  no  doubt  of  the  power 
of  the  appropriate  enzymes  when  present  even  in  infini- 
tesimal amount  to  cause  enormous  molecular  changes  in 
the  substances  on  which  they  act,  but  it  is  necessary  to 
exercise  extreme  caution  before  accepting  generaUzations 
along  this  line,  no  matter  how  briUiant.  The  amount  of 
empirical  information  in  this  field  is  already  becoming 
unwieldly,  and  nowhere  else  is  the  necessity  of  unifying 
principles  so  plainly  shown.  Here  it  is  that  more  definite 
chemical  knowledge  may  in  one  stroke  clear  up  the  whole 
situation. 

If  it  is  not  possible  to  ascertain  the  chemical  structure 
of  a  single  enzyme,  how  much  more  difficult  then  must  it 
be  to  determine  that  of  the  living  protoplasm?  It  goes 
without  saying,  that  if  we  try  to  analyse  the  living  proto- 
plasm, in  the  ordinary  chemical  sense,  we  kill  it.  This 
being  the  case,  the  student  who  is  trying  to  penetrate  these 
difficult  problems  must  have  recourse  to  other  modes  of 
attack.  Therefore  does  he  experiment  with  the  eff'ect  of 
agents  which  do  not  kill  but  merely  stimulate  the  organ- 
ism or  partially  inhibit  its  functions  and,  by  studying  the 
nature  and  products  of  the  reactions  produced,  obtain 
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in  an.  indirect  manner  clues  to  the  real  nature  of  life  pro- 
cesses. The  fascination  of  these  plunges  into  the  un- 
known is  perhaps  hardly  comprehensible  to  those  who  are 
not  engaged  in  the  work,  but  all  must  admit  the  import- 
ance of  the  end  they  have  in  view,  namely  to  penetrate  a 
little  further  into  the  mystery  of  life.  The  advance  in  all 
these  fields  is  of  necessity  along  the  line  of  the  mechanistic 
conception  of  vital  manifestations,  that  is,  the  reference 
of  them  to  chemical  and  physical  laws.  To  appeal  to  a 
"Vital  Force,"  as  my  predecessors  in  these  lectures  have 
said,  is  to  appeal  to  an  empty  name,  a  mere  "question-beg- 
ging epithet."  It  is  obvious  that  if  we  are  to  make  any 
progress  at  all,  we  must  admit  of  the  possibility  of  some 
solution  that  our  senses  can  perceive,  even  though  we  are 
perfectly  willing  to  admit  that  the  final  answer  msLj 
never  be  reached.  The  reference  of  vital  phenomena  to  a 
vague  "Vital  Force"  would  mean  the  extinction  of  in- 
quiry by  robbing  the  investigator  of  any  sense  of  responsi- 
bility for  adequate  explanations  of  the  results  of  his  re- 
searches. 

As  you  have  heard  in  previous  lectures,  there  is  an  in- 
creasing tendency  on  the  part  of  biologists  to  segregate  less 
sharply  the  physiological  and  morphological  fields  of 
work,  to  take  a  broader  view  of  not  only  the  content  but 
also  the  methods  of  the  two  branches  of  biological  inves- 
tigation. It  must  not  be  supposed,  however,  that  in  this 
tendency  towards  co-operation  there  is  a  return  to  onmi- 
science  of  the  type  of  the  old-time  natiu*alist,  who  by 
reason  of  the  lack  of  detail  was  able  to  consider  himself 
proficient  in  many  branches  of  science.  The  modem 
morphologist  must  still  be  a  morphologist,  and  the  physi- 
ologist a  physiologist,  only  he  has  a  broader  point  of  view 
and  does  not  hesitate  to  avail  himself  of  the  cognate 
branches  of  his  science,  or  of  any  other  science  where  he 
feels  that  he  can  fiu*ther  the  aims  of  his  researches;  he  is 
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an  eclectic  and  picks  that  which  will  serve  to  advance  his 
work  along  the  most  fruitful  lines. 

Almost  any  investigation  of  wide  scope  is  in  these  days 
an  example  of  this  improved  attitude,  but  no  other  per- 
haps illustrates  so  conclusively  what  may  be  called  the 
highest  type  of  modem  research  as  does  the  development  of 
the  Mutation  Theory  first  propounded  by  De  Vries.  What 
De  Vries  has  really  done  is  to  bring  within  the  range  of 
experimental  proof  certain  questions  which  heretofore 
have  been  regarded  as  matters  of  observation  and  specula- 
tion alone.  From  this  point,  which  might  be  said  to  have 
had  its  origin  in  the  acuteness  of  observation  of  the  tax- 
onomist  and  morphologist,  the  physiological  trend  has 
ever  increased  until  the  last  word  in  this  discussion  may 
perhaps  be  for  the  physiologist  alone.  The  great  ques- 
tion involved  in  the  Mutation  Theory  is  the  old,  old  prob- 
lem of  the  origin  of  species,  a  very  considerable  advance  in 
which  has  been  made  by  De  Vries  and  those  who  were  stim- 
ulated by  his  work.  It  is  quite  wrong  to  suppose  that  he 
has  controverted  the  general  results  of  Darwin's  work;  he 
has  supplemented  it,  brought  it  within  the  range  of  more 
conclusive  proof. 

As  the  Linnaean  or  collective  species  may  be  regarded 
today  they  are  usually  separable  into  several  more  or  less 
distinct  strains  which  show  no  intergrading  forms,  and  the 
diagnosis  of  any  one  species  is,  so  to  say,  the  average  im- 
pression of  them.  To  these  distinct  strains  De  Vries  has 
given  the  name  elementary  species,  and  according  to  his 
interpretation  they  are  the  really  discrete,  finally  segrega- 
ble  units,  between  which  no  intermediate  types  exist  and 
concerning  the  origin  of  which  we  are  really  concerned. 
It  matters  not  whether  it  was  through  ignorance  or  simply 
from  convenience  that  the  earlier  taxonomists  grouped 
many  of  these  forms  into  a  single  species;  we  must  con- 
clude, that  in  general  species,  as  recognized  by  the  books, 
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are  quite  artificial.  It  matters  not,  also,  what  we  call 
these  finally  not  further  resolvable  forms.  Therefore  let 
us  accept  De  Vries'  terminology  and  use  the  term  elemen- 
tary species;  the  real  point  of  the  inquiry  is  how  did  these 
forms  arise.  It  is  upon  this  that  De  Vries'  work  has 
thrown  a  great  light.  He  has  shown  that  they  may  arise 
suddenly  and  without  previous  preparation  from  pre- 
existing forms,  in  which  case  the  elementary  species  may 
be  termed  mutants,  and  the  theory  which  has  to  do  with  the 
investigation  of  their  origin  the  Mutation  Theory. 

The  next  task  then  is  to  examine  more  closely  the 
methods  which  De  Vries  employed,  the  evidence  which  he 
has  to  support  his  views,  both  as  to  the  observations  on 
the  origin  of  these  mutants  and  their  behavior  after  they 
have  come  into  being,  and  further,  what  success  subsequent 
investigators  have  had  in  supporting  De  Vries'  evidence, 
and  how  far  they  have  extended  his  conclusions.  In  the 
first  place,  it  may  be  remarked  that  the  conclusions  as  first 
published  in  1901  and  1902  were  not  the  outcome  of  any 
hasty  experiments  and  ill  digested  data,  but  were  the  re- 
sult of  seventeen  years  of  the  most  careful  and  painstak- 
ing work,  and  a  fine  example  of  the  best  kind  of  quiet, 
faithful  research,  removed  from  the  rush  of  affairs  and  the 
demand  for  immediate  results,  the  final  conclusion  of 
which  fully  warranted  the  time  and  labor  expended. 

As  is  well  known.  Professor  de  Vries  found  in  La- 
marck's evening  jprimxose— Oenothera  Lamarckiana— 
a  plant  most  favorable  for  observation,  though  his  conclu- 
sions are  not  based  on  that  form  alone.  The  most  care- 
fully guarded  pedigree  cultures  were  made  from  the  true 
Lamarckiana  type,  and  the  astonishing  result  developed 
that  among  the  offspring  of  these  certain  forms,  to  the 
number  of  about  four  per  cent,  showed  new  and  striking 
differences.  In  all,  more  than  a  dozen  new  forms  were  ob- 
tained which,  if  they  could  be  bred  at  all,  bred  true  to  their 
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new  characters  and  did  not  revert  to  the  ancestral  Lamarck" 
iana;  these  were  the  mutants,  the  new  elementary  species, 
which  had  spnmg  suddenly  in  a  saltatory  fashion  from  the 
parent  stock.  The  great  importance  lies  in  the  fact  that 
they  were  entirely  constant  to  their  new  characters,  and 
were  thus  not  in  the  class  of  the  merely  unstable  varieties. 
It  must  be  remarked  that  time  alone,  many  generations, 
of  carefully  guarded  cultures  in  which  accidental  cross- 
ing was  an  impossibility,  together  with  unimpeach- 
able records,  could  adequately  establish  this  momentous 
fact,  that  here  was  a  new  species,  a  new  form,  or  what- 
ever you  may  elect  to  call  it,  which  had  sprung  all  in  one 
jump  from  its  parental  stock.  De  Vries,  then,  was  the  first 
man  who  ever  saw  a  new  type  of  organism  come  into  the 
world  and  who  recorded  its  advent. 

You  naturally  ask  how  unlike  were  these  new  forms,  a 
question  which  is  difficult  to  answer  without  actual  illus- 
trations. However,  it  may  be  said  that  many  of  them 
were  different  enough  from  their  parent  stock  to  be  ad- 
mitted by  taxonomists  to  come  within  the  definition  of 
new  species,  as  species  are  regarded  at  the  present  time. 
The  differences  are  not  the  question  of  mere  stature,  but 
of  the  whole  habit  of  the  plant  and  of  the  details  of 
the  form  of  both  leaves  and  flowers.  But  to  repeat, 
it  really  makes  no  odds  whether  the  differences  are 
of  such  quality  that  they  must  needs  be  recognized  as 
specific  by  taxonomists ;  what  is  important  is  that  they  are 
differences  which  do  not  intergrade  one  with  another  and 
which  are  inheritable  in  the  second,  third  and  subsequent 
generations,  and  that  no  tendency  to  revert  to  the  parent 
form  is  to  be  observed. 

The  results  of  De  Vries  have  been  verified  by  cultures  in 
this  country  of  his  own  and  of  other  stock,  so  that  there 
can  be  no  question  that  this  Lamarck's  evening  primrose 
behaves  in  its  manner  of  mutation  the  same  here  as  else- 
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where.  More  than  that,  other  mutatmg  forms  have  been 
discovered,  and  by  the  application  of  biometric  methods 
much  that  is  important  regarding  the  relative  variability 
of  mutants  and  their  parent  stock  has  been  determined.  Be- 
sides the  actual  experimental  work,  the  history  of  Lamarck's 
evening  primrose  has  been  traced  back  for  more  than  a 
century  and  a  mass  of  inferential  data  is  being  accumu- 
lated which  helps  to  support  the  main  conclusions.  Im- 
portant as  all  these  advances  are,  the  most  brilliant  result 
is  that  obtained  along  the  lines  of  the  induction  of  muta- 
tions. By  the  injection  into  the  developing  ovary  of  a 
plant  allied  to  Lamarck's  evening  prinu-ose  of  reagents 
which  might  produce  a  chemical  or  osmotic  effect  upon 
the  cell  contents,  MacDougal  has  actually  succeeded  in 
inducing  mutations.  The  seed  grown  from  the  stimulated 
plant  may  produce  forms  quite  distinct  from  the  parent 
type  and,  what  is  essential,  the  mutations  thus  induced  are 
constant  to  the  second  and  third  generations.  That  such 
a  result  can  be  obtained  is  simply  astounding  when  one 
considers  how  firmly  bound  an  organism  is  by  its  heredity. 
It  would  appear  that  a  tremendous  shock  had  been  given 
the  plant  at  a  critical  period  in  its  life  history  which  has 
enabled  or  forced  it  to  break  down  some  of  the  minor 
barriers  imposed  by  its  hereditary  tendencies  and  to  erect 
new  ones,  which  circumscribe  its  offspring  as  the  original 
ones  did  its  parent.  As  to  the  precise  nature  of  this  shock 
we  can  at  present  only  speculate,  but  it  is  permissible  to 
suggest  that  it  is  perhaps  of  the  nature  of  the  rearrange- 
ment, in  a  chemical  sense,  of  the  protoplasm  of  the  cells  of 
the  sexual  generation.  As  to  the  natural  production  of 
mutants,  given  such  a  conception  of  the  nature  of  the  pro- 
cess involved,  it  is  possible  to  suggest  various  ways  in 
which  it  might  have  been  brought  about. 

The  line  of  departure  of  mutants  from  the  parent  type 
is  not  in  any  one  direction,  and  the  manner  of  variation 
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appears  to  be  wholly  a  matter  of  what  we  are  pleased  to 
call  chance.  As  has  been  said,  De  Vries  obtained  more 
than  a  dozen  different  forms.  Some  of  the  mutants,  we 
may  say,  are  probably  destined  to  failure,  others  perhaps 
are  better  placed,  at  least  in  new  environment,  than  the 
parental  type  and  might  conceivably  stamp  it  out  in  time. 
What  the  criteria  of  success  or  non-success  may  be  is  a 
matter  upon  which  no  one  would  care  to  give  an  opinion, 
but  I  have  in  mind  the  fact  that  one  of  the  mutants  of 
Lamarck's  evening  primrose  has  a  tendency  to  germi- 
nate somewhat  more  quickly  than  the  parent  form,  and 
the  seedling  grows  a  little  more  rapidly;  it  is  conceivable 
that  some  slight  advantage  of  this  sort  might  be  the  cru- 
cial point.  However  that  may  be,  it  is  here  that  we  can 
apply  the  Darwinian  concept  of  the  struggle  for  exist- 
ence, a  struggle  however  not  between  single  individuals, 
as  the  idea  of  continuous  variation  would  imply,  but  the 
struggle  between  great  numbers  of  individuals,  whole 
groups  of  elementary  species.  The  great  contrast  be- 
tween Darwin  and  De  Vries  is  the  contrast  between  the 
slow  and  continuous  accretion  of  variations  implied  by  the 
former  and  the  sudden  jumping  or  saltatory  variation  in- 
sisted on  by  the  latter.  By  such  means  as  De  Vries  main- 
tains the  process  of  evolution  might  take  place  with  far 
greater  rapidity  than  by  Darwin's  method,  for,  generous 
as  the  geologists  are  in  their  allowance  of  time  for  the 
development  of  organic  life  on  the  world,  it  has  always 
been  difficult  of  conception  how  even  the  countless  ages 
granted  could  compass  the  enormous  development  of  the 
highest  organic  types  from  simple  forms.  To  maintain 
that  De  Vries'  theory  is  entirely  complete,  and  must  be 
the  only  means  of  the  origin  of  new  forms,  is  imneces- 
sary.  None  but  the  extremist  would  go  to  such  a 
length;  it  is  not  at  all  necessary  to  assume  that  the 
means   to   a   similar   end   must   necessarily   be   similar. 
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What  may  be  maintained,  and  properly  so,  is  that  muta- 
tion constitutes  one  way,  at  least,  by  which  new  forms 
of  organisms  may  arise  on  the  world's  surface.  New 
forms,  in  the  sense  of  the  new  combinations  of  old  charac- 
ters which  come  into  being  by  reason  of  stable,  non-re- 
verting hybrids,  are  known  to  have  originated,  but  such 
new  forms  imply  of  course  the  pre-existence  of  varied 
types,  and  do  not  have  to  do  with  the  Question  of  the 
origin  of  new  characters. 

It  is  not  in  the  order  of  things  that  a  new  theory  of  such 
import  as  the  Mutation  Theory  should  not  find  oppo- 
nents. These  I  think  may,  in  the  main,  be  grouped  in 
three  classes.  First,  the  critics  who  doubt  the  evidence, 
who  can  be  answered  by  referring  them  to  the  printed 
records,  and  recommending  a  repetition,  as  careful  as  the 
original  work,  of  the  experiments  which  have  led  to  the 
new  point  of  view.  Second,  those  who  quibble  concern- 
ing terms,  and  this  type  I  think  constitutes  the  majority, 
who  will  likely  suffer  the  fate  that  is  usually  meted  out  to 
quibblers,  that  of  being  ignored.  Lastly,  those  opponents 
who,  while  they  may  not  doubt  the  accuracy  of  the  work, 
doubt  the  conclusions  on  philosophical  grounds.  These 
are  the  critics  whom  the  advocate  of  the  De  Vries  Theory 
must  welcome  and  who  will  arrest  his  sober  attention,  for 
they  will  stimulate  him  to  accumulate  more  and  more  evi- 
dence to  support  his  position.  Even  were  I  able  to  analyze 
adequately  the  controversial  side  of  the  question  for  you, 
it  is  obvious  that  time  scarcely  allows,  and  I  will,  in  conse- 
quence, state  frankly  that  the  account  which  I  have  pre- 
sented is  from  the  standpoint  of  an  advocate  of  what  the 
Mutation  Theory  teaches,  and  add  that  I  am  not  aware 
that  any  experimental  work  has  controverted  it.  Let  me 
say,  however,  and  here  I  wish  to  speak  for  myself  alone, 
that  I  cannot  see  it  makes  great  odds  whether  fifty  years 
hence  or  five  years  hence  we  accept  the  Mutation  Theory 
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just  as  propounded  by  De  Vries.  The  great  point  is  that 
an  advance  has  been  made,  the  most  important  advance 
since  the  time  of  Darwin,  by  way  of  helping  to  elucidate 
one  of  the  great  questions  in  which  man  is  interested.  It 
is  not  to  be  supposed  that  we  have  as  yet  any  final  answer 
to  this  question,  final  answers  are  not  indeed  the  goal  of 
any  one  scientific  research.  It  was  Sir  Isaac  Newton,  I 
think,  who  said  that  the  seeker  after  ultimate  causes  did 
not  show  the  true  scientific  spirit,  and  he  was  right.  What 
we  have  is  one  of  the  proximate  causes  demonstrated  to  a 
degree  which  had  not  been  previously  attained.  A  scien- 
tific theory  is  like  an  organism,  it  grows  and  it  may  also 
propagate  itself,  and  all  the  theories  of  evolution  from 
Lamarck  to  De  Vries,  and  those  that  will  follow,  will 
themselves  be  an  example,  as  it  were,  of  the  principle  that 
they  teach.  A  theory  starts  life  an  intellectual  pigmy, 
may  develop,  if  it  have  the  vitality,  into  a  veritable  intel- 
lectual colossus,  and,  after  it  has  run  its  course,  may  leave 
behind  its  offspring.  It  is  not  a  cause  of  reproach  but 
rather  of  congratulation  that  the  scientific  theory  of  today 
may  be  discarded  tomorrow,  for  no  theory  will  be  aban- 
doned until  a  better  one  has  been  brought  forward  to  take 
its  place,  one  which  can  explain  the  facts  in  a  way  more 
satisfjdng  to  the  human  mind.  Change  in  such  a  case  is 
progress,  and  since  science  must  of  necessity  be  always 
progressing  so  also  must  it  be  always  changing. 

To  those  who  are  conversant  with  the  problems  con- 
nected with  the  origin  of  species  it  must  be  obvious  that 
this  consideration  of  the  subject  does  not  cover  the  whole 
ground;  so  obvious  indeed  that  perhaps  it  is  imnecessary 
for  me  to  remark  that  it  is  not  intended  to.  There  are 
other  theories  to  be  considered  and  other  equally  import- 
ant matters  that  are  more  or  less  interwoven  with  any  one 
theory  of  the  evolution  of  new  forms.  Thus  no  reference 
has  been  made  to  Mendel's  researches  on  heredity,  or 
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the  way  in  which  they  touch  upon  the  De  Vries  Theory. 
This  has  been  omitted  purposely,  for  while  the  results  of 
Mendel's  original  experiments  in  the  breeding  of  peas 
might  be  cited  at  length,  I  doubt  if  an  apter  or  more 
significant  example  could  be  found  than  the  one  which 
Professor  Wilson  used,  and  as  Professor  Wilson  himself 
said,  the  explanation  while  not  abstruse  is  one  that  requires 
considerable  preparatory  consideration.  The  Mutation 
Theory  has  been  developed  more  in  detail,  as  representing 
a  type  of  research.  Being  one  of  the  latest  and  most  im- 
portant contributions  to  biological  science,  and  being  also 
entirely  germane  to  the  subject  in  hand,  it  has  seemed 
proper  to  devote  some  time  to  its  consideration.  At  many 
points  do  the  fields  of  modern  botany  and  modern  zo- 
ology touch,  but  perhaps  it  is  nowhere  so  evident  as  in 
great  problems  like  these.  Here  the  two  sciences  work  in 
generous  rivalry,  each  eager  to  add  its  contribution  to  the 
store  of  general  knowledge,  to  utilize  such  information  as 
the  sister  science  brings,  to  criticize  it  if  need  be,  but 
always  to  accord  it  a  respectful  hearing 

So  much  then  for  the  purely  theoretical  side  of  botani- 
cal research  of  which  I  have  presented  a  hasty  glimpse.  It 
is  necessary  before  closing  to  make  some  reference  to  the 
utilitarian  aspect;  where  and  how  botany  directly  serves 
the  material  needs  of  man.  I  hold  it  myself  to  be  a  matter 
of  some  pride  that  a  science  like  botany  with  a  side  so 
purely  theoretical  and  impractical  can  also  lend  itself  to 
further,  in  such  important  ways  as  it  does,  the  well-being 
of  mankind,  for  in  the  direct  application  of  botanical  in- 
formation to  agricultural  questions  the  ways  and  means 
of  life  may  be  ameliorated.  Moreover,  it  is  some  of  the 
most  theoretical  and  recondite  researches  which  have  led 
to  the  most  important  practical  results. 

It  is  possible  to  consider  only  a  few  phases  of  the  prac- 
tical application  of  botany,  and  I  will  choose  those  which 
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are  not  commonly  recognized,  and  which  require  a  high 
degree  of  special  botanical  training.  The  necessity  of 
botanical  knowledge  in  the  use  of  plants  and  their  prod- 
ucts in  the  arts,  or  as  drugs,  is  easily  understood  without 
further  reference,  and  such  uses  do  not  necessarily  involve 
any  broad  knowledge  of  plants  as  a  whole. 

It  is  quite  different,  however,  in  the  matter  of  plant 
pathology,  for  here  every  channel  of  botanical  informa- 
tion must  be  used  to  investigate  plant  ailments.  Bacteria 
and  parasitic  fungi,  which  are  themselves  plants  of  a  low 
order,  are  the  cause  of  the  bulk  of  plant  diseases  and  for 
that  reason  the  study  of  their  life  histories  becomes  a  mat- 
ter of  no  small  importance.  Then,  too,  the  structure  and 
habits  of  the  host  plants  must  be  taken  into  consideration, 
for  upon  these  may  depend  the  means  of  prevention  or  of 
cure.  The  assembling  of  this  information  and  its  prac- 
tical application  to  the  question  in  hand  devolve  upon  that 
type  of  botanist  usually  referred  to  as  the  mycologist, 
and  despite  many  failures  much  that  is  of  substantial 
practical  use  has  been  established.  One  of  the  earliest,  if 
not  the  earliest,  recorded  instances  of  where  a  conununity 
has  taken  formal  notice  of  the  fungus  pests  of  plants  is 
found  in  the  old  Barberry  Law  passed  by  the  province 
of  Massachusetts  before  the  Revolution.  This  called  for 
the  extirpation  of  the  barberry  which  had  been  noticed  by 
the  colonists,  without  any  knowledge  on  their  part  of  the 
real  cause,  to  be  connected  with  the  rust  of  their  wheat 
fields.  Today  we  may  not  pass  laws  for  the  destruction 
of  diseased  plants,  realizing  perhaps  the  hopelessness  of  ^ 
enforcing  them,  but  we  combat  plant  disease  by  the  estab- 
lishment of  experiment  stations  devoted  to  the  investiga- 
tion of  such  matters. 

As  a  result,  there  is  now  at  the  disposal  of  the  agricul- 
turalist much  definite  information  of  ways  and  means  of 
diminishing  or  preventing  loss  through  the  destruction  of 
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crops  by  disease,  losses  which  statistics  show  may  amount 
to  tens  of  millions  annually;  and  while  the  study  of  the 
action  of  bacteria  and  fungi  in  the  disease  of  plants  is  by 
no  means  complete,  no  one  can  deny  the  practical  results 
which  have  been  attained.  In  the  more  indefinite  func- 
tional diseases  of  plants  not  ascribable  to  definite  parasites, 
there  is  room  for  much  more  information,  which  will  be 
forthcoming  when  our  knowledge  of  nutrition  physiology 
is  more  full.  Already,  however,  we  have  suggestions  as 
to  the  cause  of  the  functional  diseases  which  often  appear 
where  the  same  crop  has  been  raised  for  many  years  in 
succession  in  the  same  spot,  which  bid  fair  to  explain  some 
important  plant  ailments  that  are  at  present  not  under- 
stood. 

A  more  popularly  interesting  line  of  activity  that  has  a 
practical  bearing  is  found  in  plant  breeding,  which  has 
recently  been  attracting  wide  attention.  Plants  are  now 
bred  systematically  for  desired  characters,  not  always 
simply  for  increased  yield,  but  also  for  such  qualities  as 
resistance  to  extremes  of  temperature,  to  lack  of  moisture 
in  dry  or  semi-arid  regions,  to  resistance  towards  specific 
diseases,  and  even  for  the  more  esthetic  qualities  of  flavor 
or  color.  The  old  hit  or  miss  methods  of  the  improvement 
of  strains  by  empirical  rules  of  selection  is  passing  away, 
and  more  and  more  scientific  methods,  based  on  the  latest 
results  of  investigations  of  heredity  and  variation,  are 
being  employed.  Passing  over  the  older  methods  I  will 
take  up  two  very  diif  erent  types  of  plant  breeding,  both 
modern:  one  the  strictly  scientific,  the  other  the  intuitive. 

The  first  method  we  owe  largely  to  Nilsson,  who  intro- 
duced it  at  an  experiment  station  in  Sweden  in  connection 
with  the  cultivation  of  various  cereal  crops.  It  may  be 
said  that  previous  to  his  advent  the  older  methods  had 
been  tried  and  abandoned  as  a  failure.  With  his  knowl- 
edge of  what  had  been  published  about  heredity  and 

82 


variation,  Nilsson,  after  some  preliminary  experiments, 
arrived  at  the  conclusion  that  no  new,  pure  or  constant 
strains  of  wheat  could  be  obtained  unless  the  fruit  of  a 
single  ear  was  bred  separately,  and  thus  he  established 
what  is  known  as  the  principle  of  breeding  from  the  single 
ear  and  not  from  assorted  lots  of  seed  taken  from  many 
individuals.  This  breeding  he  continued,  picking  out  any 
chance  favorable  ear  which  he  could  find,  imtil  he  obtained 
many  thousands  of  different  forms  owing  to  this  multi- 
plicity of  strains  mixed  in  the  ordinary  wheat.  Of  coiu-se 
some  turned  out  to  be  mere  bastard  strains  and  only  the 
ones  which  continued  to  breed  true  to  character  were  kept. 
These  constituted  the  new  agricultural  varieties,— in  real- 
ity elementary  species  and  mutants— which,  after  severe 
tests  had  proved  them  suitable,  were  raised  in  marketable 
quantity  for  seed.  The  amount  of  work  involved  was 
enormous,  the  mere  bookkeeping  of  the  accurate  pedigree 
record  with  notes  on  the  life  history  of  each  form  and  its 
progeny  was  in  itself  no  small  matter.  Besides  the  prin- 
ciple of  single-ear  breeding,  Nilsson  also  established  the 
fact  that  but  a  single  selection  alone  is  necessary  to  fix 
a  new  strain,  provided  the  progeny  of  the  chosen  ear  are 
carefully  guarded  from  admixture  with  other  forms.  All 
this  seems  absurdly  simple,  and  it  is  simple,  so  much  so 
that  it  is  quite  possible  of  application  by  a  person  of  aver- 
age intelligence  who  has  had  the  proper  instruction,  but 
the  important  point  is  that  it  was  discovered  by  the  appli- 
cation of  thoroughly  scientific  methods.  Nilsson's  princi- 
ple is  in  very  general  application  today  and  is  being  used 
to  excellent  effect  in  the  improvement  of  Indian  com  in 
the  middle  West. 

Contrast  with  this  the  methods  of  Mr.  Burbank,  whose 
name  is  familiar  to  all.  It  is  not  that  he  should  not  be 
given  the  credit  of  having  established  new  and  useful 
strains  of  cultivated  plants,  or  of  having  done  some 
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remarkable  feats  in  the  way  of  plant  breeding;  but  it  is 
that  his  methods  are  ahnost  purely  intuitive  and  would  die 
with  him,  were  his  own  records  all  that  there  was  to  be  left 
behind,  a  striking  difference  from  the  mass  of  data  accu- 
mulated by  Nilsson.  It  is  the  rule  of  thumb  method, 
picturesque  but  uncertain,  as  against  the  surer  but  less 
romantic  practices  of  science. 

The  matter  of  general  scientific  agriculture  opens  an 
inmiense  field  in  which  I  can  call  your  attention  to  a  few 
points  only.  The  scientific  care  of  oiu*  forests,  for  trees 
may  be  regarded  as  a  crop  and  their  culture  agriculture, 
is  a  question  to  which  we  in  this  country  are  awakening 
none  too  soon.  Forestry  as  practised  in  Eiu-ope,  demand- 
ing as  it  does  expert  botanical  knowledge,  perhaps  not  by 
the  foresters  themselves  but  by  those  who  direct  their 
labors,  has  saved  what  were  the  fast  diminishing  wooded 
areas.  There  is  need  of  haste  with  us  for  similar  scientific 
treatment  of  the  problem  by  men  who  are  not  simply 
woodsmen,  but  botanists  as  well. 

The  scientific  rotation  of  crops,  the  use  of  fertilizers 
and  the  study  of  the  physical  and  chemical  condition  of 
the  soil  in  connection  with  the  living  plants,  involve  ques- 
tions which  may  mean  the  success  or  failure  of  much  of 
our  farming.  These  questions  can  only  be  settled  by  care- 
ful investigations  which  take  into  consideration  the  nature 
of  the  plants  themselves  as  well  as  the  physical  conditions 
of  their  environment.  Some  may  say  that  knowledge 
along  this  line  has  been  satisfactorily  handed  down  from 
father  to  son,  that  the  farmer  knows  his  business  better 
than  does  the  scientist,  but  it  is  a  patent  fact  that  this  is 
not  so.  For  instance,  many  a  farm  which  has  been  dam- 
aged for  a  long  period  of  years  by  the  over-liming  of  the 
soil  might  have  been  spared  had  the  farmer  of  fifty  years 
ago  had  the  knowledge,  which  we  now  have,  of  the  relation 
of  lime  to  the  other  mineral  substances  needed  by  the 
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plant,  of  when  to  apply  it  and  when  to  withhold  it.  It  is 
the  difference  between  merely  empirical  knowledge  and 
that  which  is  based  on  scientific  principles. 

When  the  contest  comes  between  virgin  soil  and  long 
tilled  land,  the  latter,  no  matter  how  rich  it  may  once  have 
been,  must  needs  be  cultivated  more  intensively  if  it  is  to 
hold  its  own.  Intensive  cultivation  requires  the  aid  of 
special  information  and  it  is  here  that  scientific  agricul- 
ture comes  into  play.  Few  people  realize  that,  without 
artificial  fertilizers,  tiie  direct  outcome  of  highly  theoretical 
work  on  the  raw  food  stuffs  of  plants,  much  of  the  farm- 
ing of  today  would  be  almost  impossible.  And  the  proper 
use  of  fertilizers  is  but  one  of  many  questions. 

We  are  coming  now  in  this  country  to  a  stage  in  its 
development  when  scientific  agriculture  must  be  seriously 
considered.  Fortunately  it  is  being  so  considered  and 
the  federal  and  state  establishments  devoted  to  the  inves- 
tigation of  these  agricultural  questions  may  confidently 
be  expected,  I  think,  to  help  in  the  solving  of  the  practical 
economic  questions  that  must  arise  in  the  competition  of 
our  own  agriculture  with  that  of  other  lands.  The  way  it 
must  be  done  is  by  the  introduction  of  improved  methods 
based  on  carefully  conducted  scientific  research,  that 
often  find  their  stimulus  in  the  highly  theoretical  investi- 
gations of  the  pure  scientist.  Thus  must  the  so-called 
impractical  devotee  of  science  come  in  contact  with  the 
practical  man  of  affairs  and  furnish  him  knowledge  that 
can  be  used  for  the  benefit  of  all. 

In  this  somewhat  categorical  fashion  then,  I  have  en- 
deavored to  present  to  you  some  of  the  content  of  the 
science  of  botany;  that  science  which  consists  of  the  dis- 
membering of  fiowers  and  the  giving  to  them  of  long 
names.  What  its  future  will  be  is  perhaps  already  indi- 
cated, but  briefiy  you  can  see  that  it  is  the  direction 
of  physiological  advance,  away  from  pure  taxonomy  and 
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formal  morphological  conceptions  towards  the  realm  of 
function;  away,  too,  from  any  segregation  of  the  science 
from  kindred  fields  towards  a  better  miderstanding  of  the 
place  of  plants  in  the  whole  cosmic  scheme. 

Man's  attitude  towards  the  unknown,— his  philosophy 
in  short — ^must  influence  his  attitude  towards  botany  as  it 
will  towards  any  science;  and  since  philosophy,  like  other 
lines  of  intellectual  activity,  changes  and  progresses, 
man's  attitude  towards  science  is  not  a  fixed  or  rigid  one. 
But  it  is  not  likely  that  philosophy  will  ever  tend  to  dis- 
courage investigation,  and  investigation  is  the  keynote  of 
scientific  progress.  Unquestionably,  the  world  demands 
research,  and  any  fact  no  matter  how  hiunble,  if  accu- 
rately established,  helps  on  the  cause.  Perhaps  the  time 
will  come  when  oiu*  knowledge  of  today  will  seem  as  crude 
as  that  of  yesterday  now  seems  to  us.  Let  not  that  con- 
cern us,  except  to  lu-ge  us  to  do  what  we  may  in  hastening 
this  time,  knowing  that  that  is  where  real  progress  lies, 
and  knowing  too  that  there  is  ample  work  that  can  and 
must  be  done. 
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In  the  present  series  of  addresses  upon  the  nature  and 
scope  of  some  of  the  divisions  of  knowledge,  zoology  con- 
nects the  natural  sciences  with  those  subjects  that  deal  with 
human  progress  in  physical,  social,  political  and  economic 
respects.  Like  the  human  and  other  sciences,  zoology  has 
arisen  from  that  vague  uncoordinated  and  imresolved 
mass  of  knowledge,  the  Natural  Philosophy  of  not  very 
remote  times,  which  undertook  to  comprehend  all  there 
was  of  nature  and  thought.  And  again  like  the  other 
sciences  it  is  as  such  a  branch  of  relatively  late  growth.  In 
earlier  times  few  men  were  sufficiently  withdrawn  from 
the  affairs  of  the  market-place  and  commerce  and  con- 
quest, from  politics  and  government  and  theological  prop- 
aganda, to  observe  the  phenomena  of  nature  closely,  to 
reflect  upon  their  observations,  and  to  suimnarize  their  de- 
ductions in  the  formularies  of  natural  law.  Not  until 
human  social  structure  neared  the  relatively  settled  condi- 
tion of  modern  times  did  it  become  possible  for  men  to 
differentiate  as  students  of  nature  solely,  rendering  their 
service  to  the  common  weal  as  investigators  of  the  less 
practical  and  more  remote  departments  of  knowledge. 
Now  the  sciences  have  become  so  great,  so  complex  and 
varied,  that  it  is  impossible  for  a  single  mind  to  compre- 
hend all  that  is  included  in  one  of  them.  So  widely  the 
impelling  energy  of  research  has  driven  the  soldiers  of 
investigation  that  only  when,  as  in  the  present  series  of 
addresses,  they  return  to  the  council-fires  of  an  intellectual 
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bivouac  can  they  come  to  realize  how  far-flung  indeed  are 
the  battle-lines  of  the  armies  of  science— how  rich  and 
diversified  is  the  territory  from  which  knowledge  has 
driven  ignorance  and  superstition.  And  they  must  realize 
also  how  impossible  it  is  for  them  to  conduct  their  opera- 
tions at  all  times  in  entire  independence.  The  results  of 
physics  and  chemistry  are  indispensable  weapons  for  the 
biologist;  geology  takes  the  field  with  paleontology  for 
the  study  of  fossil  forms;  while  on  the  other  hand  the  ad- 
vance posts  of  zoology  provide  the  students  of  many  a 
human  science  with  a  secure  base  of  operations. 

I  need  not  speak  of  the  inter-relations  of  the  several 
biological  sciences,  for  these  have  been  sufiiciently  ex- 
plained in  the  earlier  discourses.  I  shall  pass  directly  to  a 
description  of  the  elements  of  the  present  science  of 
zoology  and  of  its  history,  so  far  as  this  is  necessary  for  a 
dear  understanding  of  the  various  divisions  of  the  subject 
and  of  their  connections;  and  finally  I  shall  endeavor  to 
show  how  through  its  himian  materials  zoology  articulates 
directly  with  other  fields  of  knowledge. 


ZooLOQY  is  the  science  that  deals  with  the  structure,  de- 
velopment and  inter-relationships  of  animals,  with  the 
workings  of  their  parts,  their  activities  and  their  relations 
to  their  environment,  and  with  the  factors  that  determine 
their  forms.  We  may  recognize  two  great  divisions  of  the 
subject,  which  are  concerned  respectively  with  static  and 
with  dynamic  principles,  though  the  materials  of  both 
divisions  are  the  same— namely,  all  animals  throughout  the 
entire  range  from  the  highest  to  the  lowest.  It  is  of  course 
clear  that  morphology— the  science  of  structure — cannot 
be  absolutely  separated  from  physiology— the  science  of 
function  in  its  widest  sense— for  we  do  not  know  of  organic 
structures  that  play  absolutely  no  part  in  an  animal's 
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economy,  even  though  this  may  be  a  relatively  passive  one; 
while  on  the  other  hand  we  do  not  know — ^in  science  at  any 
rate — of  a  function  that  is  devoid  of  a  material  basis.  The 
division  is  made  solely  for  the  sake  of  analysis,  and  it  de- 
pends entirely  upon  the  point  of  view.  Morphology  treats 
adult  animals,  their  different  developmental  stages,  and, 
more  naturally,  the  remains  of  extinct  animals  as  though 
they  were  arrested  in  their  living,  but  the  dynamic  aspects 
of  organic  life  are  so  prominent  and  insistent  that  it  is 
really  impossible  to  ignore  them  even  temporarily. 

Besides  dealing  with  the  same  materials,  the  many  com- 
plicated problems  of  zoology  are  still  further  connected  in 
that  the  central  object  of  study  for  both  the  structural  and 
physiological  divisions  is  evolution.  As  we  look  back  over 
the  history  of  the  subject  from  our  modern  vantage- 
ground,  we  can  see  how  zoology  began  with  ancient  and 
mediaeval  natural  history,  how  from  this  parent  stock  arose 
the  additional  separate  branches  of  anatomy,  embryology, 
paleontology  and  distribution,  how  human  physiology  be- 
came comparative  physiology  which  developed  later  into 
the  broad  and  deep  enquiry  into  all  the  activities  of  ani- 
mals, their  vital  relations  to  one  another,  and  their  reac- 
tions to  and  upon  the  environment;  and  we  can  see  how 
all  these  several  branches  were  vitalized  by  the  great  prin- 
ciple of  evolution.  This  whole  history  shows  a  steady 
progress  through  one  phase  after  another  toward  the  mod- 
ern study  of  evolution,  though  the  naturalists  of  the 
eighteenth  and  even  of  much  of  the  nineteenth  century 
were  unconscious,  in  whole  or  in  part,  of  the  way  their  ob- 
servations and  views  were  contributing  to  the  establish- 
ment of  the  doctrine  of  descent  and  to  the  partial  descrip- 
tion that  can  now  be  offered  of  the  natural  factors  of 
evolution.  As  we  shall  see,  the  structural  analysis  of  ani- 
mals demonstrates  the  evolution  of  species  as  a  universal 
process,  while  the  broad  study  of  the  dynamic  relations  of 
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animals  is  concerned  with  the  causes  of  this  process,  as 
what  we  may  venture  to  call  the  physiology  of  evolution. 
In  brief,  then,  the  great  questions  of  zoology  are  the  what 
and  the  how  of  evolution. 

In  view  of  the  earlier  lectures,  it  is  unnecessary  to  speak 
at  length  of  classification  or  taxonomy— the  first  division 
of  static  or  structural  zoology.  Aristotle,  who  gathered 
and  studied  some  five  hundred  of  the  more  common  ani- 
mals of  the  earth  and  shore  and  sea,  and  the  mediaevalists 
Wotton  and  Ray,  Gesner  and  Aldrovandi,  were  animated 
primarily  by  the  instincts  of  the  collector  of  interesting 
information.  Linnaeus,  the  great  figure  of  the  eighteenth 
century,  rendered  an  immortal  service  to  zoology  (and 
botany,  too,)  by  introducing  the  present  ordered  system  of 
naming  and  classifying  organisms.  But  classification  was 
to  Linnaeus  an  end  in  itself,  he  could  not  see  that  it  was 
but  a  means  to  the  larger  end  of  understanding  and  ex- 
pressing evolutionary  relationships, — that  resemblance 
meant  consanguinity.  It  remained  for  Erasmus  Darwin, 
the  elder  St.  Hiliare,  Lamarck  and  others  to  appreciate 
this  inner  meaning  which  so  vivifies  the  otherwise  dead 
details  of  taxonomy. 

The  many  connected  details  of  animal  structure  and 
development  and  function  constitute  the  threads,  as  it  were, 
which  are  interwoven  by  comparative  treatment  to  form 
the  warp  and  woof  of  the  fabric  of  zoology.  Classifica- 
tion draws  upon  this  fabric  the  pattern  of  genealogical 
connections,  emphasizing  those  threads  that  run  furthest, 
the  so-called  distinctive  or  diagnostic  characters.  And 
though  the  pattern  must  be  altered  here  and  there  as 
knowledge  increases,  the  zoologist  feels  that  it  has  a  real 
significance  as  a  representation  of  evolutionary  descent. 

As  more  and  more  of  the  lower  animals  were  brought 
by  the  microscope  from  the  obscurity  of  their  zoological 
underworld,  as  exploration  revealed  more  of  the  creatures 
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of  previously  unknown  lands,  as  investigation  became 
more  detailed  and  intensive,  comparative  anatomy  arose 
as  an  independent  branch  of  zoology  with  distinct  pur- 
poses of  its  own;  and  it  gained  its  specific  form  and  char- 
acter from  the  studies  of  the  great  zoologists  of  the  early 
nineteenth  century — ^Lamarck,  Cuvier,  Gteoffroy  St.  Hi- 
liare,  Goethe,  Owen,  and  Oken.  These  naturalists  dis- 
sected and  compared  the  various  organic  systems  of  ani- 
mals, following  them  as  widely  as  possible  from  group  to 
group  of  the  numerous  vertebrate  and  invertebrate  forms, 
and  they  and  their  followers  have  placed  the  doctrine  of 
evolution  upon  the  sure  and  broad  foundation  of  com- 
parative anatomy.  The  main  principle  of  this  department 
of  zoology  is  that  the  varied  forms  of  animals  exhibit 
deep-seated  likenesses  that  place  them  in  groups  related 
to  one  another  not  as  the  rungs  of  a  ladder  as  Lamarck 
supposed,  but  rather  as  the  branches  of  a  tree  or  a  bush; 
and  such  branches  again  like  those  of  a  tree  bear  smaller 
branches,  and  these  reach  to  lesser  or  greater  heights  from 
the  base  level  of  primitive  organization.  Thus,  anatomy 
holds  that  community  of  plan  is  an  indication  of  genetic 
affinities,  while  modifications  of  a  conunon  plan  exhibit  the 
results  of  adaptation  to  different  ends  through  evolution. 
The  framework  of  the  human  arm  is  constructed  out 
of  the  same  elements  with  the  same  arrangement  that 
we  find  in  the  leg  of  a  cat,  the  flipper  of  a  seal,  the  paddle 
of  a  whale,  and  even  the  wing  of  a  bat,  different  though 
these  structures  are  in  function, — and  in  these  resemblances 
comparative  anatomy  discerns  evidence  of  a  remotq  com- 
mon ancestry  of  men  and  whales  and  bats. 

Extended  through  the  study  of  tissues,  or  histology,  to 
the  unitary  elements  of  organic  structm^— the  cells— com- 
parative analysis  has  brought  the  whole  realm  of  organic 
nature  under  the  sway  of  a  great  principle— the  cell- 
doctrine  of  the   botanist    Schleiden   and   the   zoologist 
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Schwann.  This  important  principle,  propounded  in  1888 
and  1889,  produced  an  immediate  effect  in  unifying  or- 
ganic creatures,  though  many  years  passed  before  it  was 
formulated  in  the  terms  employed  to-day.  In  brief,  it  is 
this: — All  the  larger  organisms  are  composed  of  organs 
which  in  turn  are  constructed  of  various  tissues,  like  muscle 
and  nerve  and  connective  elements;  the  tissues  finally  can 
be  resolved  into  units  of  structure,  the  cells,  which  agree 
in  possessing  a  central  body  or  nucleus,  and  in  their  proto- 
plasmic substance.  The  elementary  nature  of  cells  is  still 
further  demonstrated  by  the  simplest  organisms  we  know, 
which  consist  of  one  cell,  nothing  more  and  nothing  less; 
while  finally  the  starting  point  in  the  development  of 
higher  animals  is  always  a  single  cell— the  egg.  Truly 
these  are  remarkable  facts,  when  we  consider  the  wide 
range  of  animal  and  plant  forms. 

Vast  as  the  present  knowledge  is,  the  tasks  of  com- 
parative anatomy  are  not  entirely  completed.  Though 
voyages  of  exploration  like  those  of  the  Beagle  with  Dar- 
win, the  Rattlesnake  with  Huxley,  and  above  all  of  the 
famous  Challenger  have  gone  to  all  parts  of  the  globe, 
though  countless  investigators  have  devoted  their  lives  to 
the  study  of  special  groups  like  birds  and  mammals  and  in- 
sects and  molluscs,  every  year  brings  to  light  new  forms 
that  must  be  analyzed  and  placed;  while  new  discoveries  in 
other  departments  often  make  it  necessary  to  re-examine 
known  series  in  the  light  of  fuller  knowledge. 

While  many  naturalists  prior  to  the  nineteenth  century 
were  interested  in  the  way  an  animal  egg  produced  an  adult 
organism,  it  was  not  until  the  doctrine  of  descent  energized 
zoology  that  comparative  embryology  attained  the  inde- 
pendent status  that  it  holds  to  this  day.  Harvey  in  1650 
had  perceived  that,  in  his  own  words,  "all  animals  are  in 
some  sort  produced  from  eggs."  Bonnet  and  Haller,  of 
the  early  eighteenth  century,  contended  that  the  germ  was 
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a  minute  replica  of  the  adult  which  formed  it,  a  multum  in 
parvo  which  simply  unfolded  and  enlarged  to  produce  an- 
other adult  organism;  WolflF,  however,  showed  that  this 
view  lacked  a  basis  in  fact,  and  that  as  we  now  universally 
believe,  embryonic  history  is  a  true  development  from  the 
simple  and  unorganized  to  the  progressively  more  and 
more  specialized  later  conditions,— that  it  is,  in  a  word,  an 
epigenesis.  The  great  name  of  the  infancy  of  embryology 
is  that  of  Von  Baer  ( 1792-1876) .  This  acute  observer  and 
thinker  was  struck  by  the  similarity  of  early  stages  in  the 
development  of  quite  different  adult  animals.  Birds  and 
reptiles  and  even  mammals  pass  through  stages  when  they 
possess  gill-slits  hke  those  of  fishes,  related  to  heart  and 
blood-vessels  like  the  similar  structures  in  lower  verte- 
brates; butterflies  and  flies  and  beetles  are  somewhat  ahke 
in  their  larval  stages,  when  as  caterpillars  and  maggots  and 
grubs  they  not  only  resemble  one  another  remarkably  but 
they  are  also  very  like  worms.  Under  the  influence  of  the 
evolution  doctrine,  then  becoming  more  generally  accepted, 
Von  Baer  and  a  host  of  followers  extended  the  science  of 
comparative  embryology  until  Haeckel  in  1866  ventured  to 
state  the  "Law  of  Recapitulation,"  or  the  "Biogenetic 
Law,"  in  the  following  rigid  terms:— Ontogeny  recapitu- 
lates Phylogeny.  (The  development  of  an  individual  re- 
views the  past  history  of  its  species.)  Led  by  their  enthu- 
siasm many  of  the  later  nineteenth  century  zoologists  fol- 
lowed too  implicitly  the  hues  of  the  embryonic  record, 
though  Haeckel  himself,  the  most  radical  advocate  of  the 
law,  pointed  out  that  there  are  many  serious  omissions  in 
the  narrative,  that  false  passages  are  inserted  as  the  result 
of  purely  larval  and  embryonic  needs  and  adaptations, 
while  many  alterations  in  the  way  of  anachronisms  have 
been  made.  Of  late  years  there  has  been  a  strong  reaction 
from  the  complete  acceptance  of  the  principle  as  a  reliable 
mode  of  interpreting  embryonic  histories.    But  I  believe 
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zoologists  generally  feel  that  used  with  due  caution  the  law 
has  a  high  value  for  the  student  of  evolution,  and  they  real- 
ize that  embryology  is  perhaps  more  significant  in  other  re- 
spects than  in  showing  exactly  how  in  past  times  any  given 
species  has  evolved.  The  present  tasks  in  this  department, 
now  so  thoroughly  investigated,  are  to  distinguish  between 
the  false  and  the  true  portions  of  the  record,  between  the 
new  and  the  old,  and  to  ascertain  the  physiology  of  devel- 
opment, in  order  to  gain  a  more  complete  knowledge  of 
racial  history  and  of  the  dynamics  of  organic  nature. 

The  study  of  the  fossil  remains  of  animal  organisms,  or 
paleontology,  is  the  fourth  division  of  structural  zoology, 
which  as  an  independent  branch  dates  back  to  the  time  of 
Cuvier,  scarcely  a  hundred  years  ago.  Vestiges  of  creation 
were  indeed  known  long  before  that  time,  but  they  were 
variously  regarded  as  freaks  of  geological  formation,  lusus 
naturce,  as  remains  of  creatures  stranded  by  tidal  waves  or 
cataclysms  like  the  traditional  flood,  or  again  as  the  re- 
mains of  animals  formed  by  a  process  of  spontaneous  gen- 
eration in  the  depths  of  the  earth  that  had  failed  to  reach 
the  surface.  It  was  Leonardo  da  Vinci  of  the  fifteenth 
century  who,  anticipating  the  naturalists  of  later  times,  be- 
lieved these  vestiges  are  what  common-sense  says  they  are 
—simply  relics  of  creatures  that  lived  when  the  earth  was 
younger.  Cuvier  was  in  a  true  sense  the  founder  of  pale- 
ontology; though  a  special  creationist,  he  recognized  that 
beneath  their  differences  there  were  fundamental  likenesses 
between  recent  and  extinct  animals.  He  assumed  that  cata- 
clysms had  closed  the  several  geologic  epochs  whereupon 
new  series  of  animals  and  plants  were  created  upon  the 
same  general  working-plans  employed  in  earlier  ages;  thus 
he  combined  the  idea  of  change  in  geologic  timie  with  a  be- 
lief in  supernatural  creation.  When,  however,  Lyell  led 
geologists  and  others  to  abandon  the  cataclysmic  hypo- 
thesis in  favor  of  the  doctrine  of  uniformitarianism,  when 
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the  series  of  known  fossil  forms  increased  and  the  intrinsic 
value  of  the  paleontological  evidence  became  clearer,  the 
doctrine  of  evolution  finally  claimed  this  field  also  as  its 
own. 

The  nature  of  the  case  is  such  that  the  fossil  record  must 
remain  incomplete,  perhaps  forever.  For  not  all  the  ani- 
mals of  former  times  possessed  hard  parts  capable  of  re- 
sisting the  disintegrating  forces  of  organic  and  inorganic 
nature,  the  rocky  tombs  of  those  animals  that  were  em- 
bedded in  the  sands  and  silts  have  been  crushed  and  rent 
asunder  by  the  very  geological  agencies  that  at  first  con- 
structed them.  More  tiian  half  of  the  earth's  surface  is  now 
under  water,  while  by  no  means  all  of  the  dry  land  is  ac- 
cessible. Only  a  few  scratches  have  been  made  here  and 
there  upon  the  earth's  hard  crust,  so  it  is  little  wonder  that 
the  testimony  of  the  rocks  is  halting  and  imperfect.  But 
what  there  is,  a  rapidly  growing  body  of  cold,  hard  facts, 
is  in  itself  conclusive  evidence  of  the  reality  of  evolution. 
Researches  like  those  of  Von  Zittel,  Cope,  Hyatt,  Marsh, 
Osbom,  and  Scott,  demonstrate  that,  when  they  appear  at 
all,  the  great  groups  or  phyla  of  animals  and  their  sub- 
divisions succeed  one  another  in  that  chronological  order 
which  comparative  anatomy  and  embryology  have  inde- 
pendently shown  is  the  order  of  their  evolution.  Then  too 
there  are  those  fossil  types  that  link  together  groups  now 
so  widely  separated,  like  ArcJuieopteryx,  which  is  at  once 
a  feathered  reptile  and  a  bird  with  reptilian  tail  and  skull 
and  limbs.  And  there  are  the  marvelously  perfect  series 
of  fossils  like  those  which  demonstrate  the  evolution  of 
modem  horses  and  elephants;  and  finally,  as  the  special 
creationist  Louis  Agassiz  himself  showed,  some  fossil 
series  parallel  very  closely  the  embryonic  record  in  modem 
types.  No  field  opens  more  invitingly  than  that  of  the 
paleontologist.  His  tasks  are  to  seardi  the  rocks  every- 
where for  new  fossil  types  to  fill  in  the  gaps  of  the  fines  of 
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descent  that  at  best  can  only  be  interrupted  lines,  and  to 
show  how  these  lines  lead  to  modem  f onns  or  to  divergent 
kinds  that  have  ceased  to  be.  And  he  will  compare  his  re- 
sults with  those  of  students  in  other  fields,  who  will  assist 
him  to  formulate  the  working-plans  for  his  own  labors. 

Zoo-geography  is  the  last  branch  of  structural  zoology 
to  attain  an  independent  status.  Many  observers  from 
Bufi*on  onward  had  been  struck  by  the  fact  that  species  of 
animals  are  not  uniformly  distributed  over  the  earth,  that 
they  differ  more  widely  as  the  observer  passes  to  more  and 
more  remote  localities,  with  more  different  climatic  and 
other  environmental  conditions.  But  the  meaning  of  these 
peculiarities  was  obscure  until  the  doctrine  of  descent 
cleared  their  vision.  Wagner,  Louis  Agassiz,  and  Dana, 
Sclater,  Murray,  and  Wallace  were  the  leaders  of  those  who 
have  brought  together  the  inmiense  mass  of  modem  knowl- 
edge of  animal  distribution.  From  this  many  well-estab- 
lished principles  relating  to  descent  have  been  derived, 
though  these  have  a  deeper  interest  in  connection  with  the 
dynamic  problem  as  to  whether  differences  in  environment 
can  actually  cause  species  to  transform,  as  Lamarck  sup- 
posed. As  a  statement  of  the  results  in  this  apparently 
simple,  but  really  quite  complicated  field  would  be  mislead- 
ing, I  fear,  from  its  brevity  and  general  form,  I  will  ven- 
ture to  present  just  one  conclusion.  Geographical  isola- 
tion corresponds  in  a  general  way  with  the  divergence  of 
species  in  their  evolution  from  conmaon  ancestors;  thus 
widely  separated  areas  have  faunas  that  differ  more  widely 
in  zoological  respects  than  do  those  of  neighboring  or  con- 
nected countries.  For  example,  the  Australian  region  has 
been  cut  off  for  a  relatively  long  period  from  neighboring 
continents,  and  in  correspondence  with  this  isolation  it  con- 
tains the  only  egg-laying  manmials  known,  as  well  as  all  of 
the  pouched  mammals  like  the  kangaroo,  with  a  few  ex- 
ceptions like  our  American  opossum.  Furthermore,  groups 
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of  isolated  oceanic  islands,  like  the  Galapagos  and  Azores 
and  the  clusters  of  Polynesia,  are  inhabited  by  lizards  and 
birds  and  insects  which  resemble  most  closely  the  species 
of  the  nearest  bodies  of  land.  Such  resemblances  are  most 
reasonably  interpreted  as  indicating  that  the  original  pro- 
genitors of  the  island  colonies  were  stragglers  from  the 
nearest  mainland,  whose  descendants  have  undergone  di- 
vergent evolution  during  succeeding  generations. 

Having,  then,  this  vast  store  of  fact  and  principle 
amassed  through  centuries  by  countless  students,  the  zool- 
ogist is  entitled  to  speak  positively  when  he  finds  a  law  like 
the  doctrine  of  evolution  that  reviews  and  simfunarizes  the 
whole  range  of  animal  structure.  The  well-established 
facts  of  zoology  are  the  reasons  why  he  asserts  with  a  de- 
cision often  mistaken  for  dogmatism  that  evolution  is  a 
real  process.  The  f  iu1;her  question,  why  is  nature  so  con- 
stituted that  evolution  is  true,  is  an  enquiry  that  does  not 
fall  within  the  limits  of  zoological  science. 

We  now  come  to  the  second  great  division  of  zoology, 
which  as  a  whole  is  concerned  with  broad  and  deep  enquiry 
into  the  workings  of  nature ;  it  is  natural  history  in  the  best 
sense.  Prior  to  the  time  of  Darwin  attempts  to  solve  the 
kinetic  problems  of  the  organic  world  were  hampered  by 
anthropomorphism  and  narrowness  of  view,  as  well  as  by 
paucity  of  facts.  But  since  then,  owing  to  the  inmiense 
influence  of  the  works  of  that  great  naturalist,  so  much  at- 
tention has  been  given  to  the  fundamental  problems  of 
life  that  it  is  now  possible  to  correlate  many  principles 
which  describe  not  only  the  fax^t  of  evolution  but  many  of 
the  factors  as  well.  And  in  this  modern  development  wide 
observation  has  led  so  directly  to  extensive  experiment  that 
we  may  justly  characterize  the  present  period  as  an  age  of 
experimental  zoology.  Just  as  all  the  apparently  discon- 
nected studies  of  structural  zoology  deal  with  one  mat- 
ter,—evolution,— so  in  the  sphere  of  experimental  zoology 
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all  the  radii  converge  upon  the  study  of  the  factors  and 
method  of  species  transformation. 

We  can  only  mention  some  of  the  modern  departments 
which  have  yielded  brilliant  results,  such  as  c3rtology,  ex- 
perimental embryology,  experimental  fertilization,  and 
regeneration.  But  we  may  point  out  that  the  general 
problems  in  these  various  fields  deal  like  the  problem  of 
evolution  itself  with  an  analysis  of  the  internal  and  ex- 
ternal influences  that  determine  the  final  adult  conditions 
of  species.  For  example,  the  adult  salamander  possesses  a 
specific  structure,  in  a  state  of  balance  or  adaptation,  that 
is  the  final  result  of  an  evolution  process  up  to  the  present 
time;  this  same  specific  condition  is  the  goal  of  the  changes 
through  which  the  salamander's  egg  and  embryo  pass  in 
development;  it  is  the  goal  also  that  may  be  reached  by 
even  a  portion  of  a  divided  salamander's  egg;  while  finally 
it  is  the  goal  of  the  regenerative  processes  that  enable  a 
salamander  from  which  a  leg  has  been  cut  ofi*  to  reproduce 
the  missing  part.  Everything  centers  then  about  the  ques- 
tion as  to  the  origin  of  adult  specific  forms,  which  exhibit 
adaptation. 

Realizing  this,  we  may  pass  on  inunediately  to  consider 
how  through  the  study  of  adaptation,  Darwin  was  led  to 
formulate  his  potent  theories,  which  have  been  the  basis  for 
recent  progress.  As  the  other  speakers  upon  biological 
sciences  have  already  stated,  the  most  striking  feature  of 
animals  and  plants  is  their  adjustment  to  their  vital  condi- 
tions. An  organism  that  seems  so  sufiicient  unto  itself,  so 
capable  and  independent,  is  nevertheless  inextricably  in- 
terlocked with  its  surroundings,  for  its  very  substance  is 
composed  of  materials  which  with  their  endowments  of 
energy  have  been  wrested  from  the  environment.  An 
animal  that  is  pressed  upon  by  the  substances  of  the  outer 
world,  that  is  played  upon  by  various  energies,  and  is 
attacked  on  all  sides  by  innumerable  foes,  finds  itself  in- 
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volved  in  a  warfare  that  is  tragically  one-sided;  and  it 
must  prevail  over  all  its  many  foes  or  it  must  acknowledge 
defeat  and  pay  the  penalty  for  unconditional  surrender, 
which  is  death, — so  stern  and  unyielding  is  that  vast  total- 
ity we  individualize  as  the  environment.  The  generalized 
biological  formula,  then,  for  the  tmmoil  of  nature  is 
adaptation = life. 

Here  then  is  the  heart  of  the  mystery.  How  has  this 
universal  condition  of  adaptation  been  brought  about? 
What  have  animals  within  them  that  might  determine  their 
greater  or  less  efficiency?  What  external  influences,  if 
any,  are  capable  of  directing  the  efforts  of  living  creatures 
to  meet  their  enemies?  How  are  modifications  perpetuated 
when  they  have  arisen?  To  many  of  these  questions  Dar- 
win, Weismann,  Mendel,  De  Vries,  and  others  have  found 
answers,  not  complete  or  perfect,  it  is  true,  but  they  have 
relegated  to  the  past  the  former  reply  that  supernatural 
causes  must  be  invoked  to  account  for  nature.  Science  is 
convinced  that  the  study  of  nature's  workings  at  the 
present  time  reveals  natural  factors  which  are  competent 
to  account  for  much  of  the  wonderful  process  of  evolu- 
tion. 

As  everyone  knows,  the  works  of  Darwin  inaugurated 
our  recent  era  in  biology.  In  1858,  Darwin  and  Wallace 
announced  the  doctrine  of  natural  selection,  and  in  1859, 
Darwin  published  the  "Origin  of  Species,"  a  book  that  has 
proved  a  veritable  Magna  Charta  of  intellectual  liberties, 
for  as  no  other  single  document  before  or  since  it  has  released 
the  thoughts  of  men  from  the  trammels  of  unreasoned  con- 
servatism and  dogmatism.  And  its  influence  has  been  felt 
far  beyond  the  borders  of  biological  science— it  has  ex- 
tended to  the  very  confines  of  organized  knowledge  every- 
where. But  it  is  a  mistaken  popular  notion,  and  one  of  the 
hardest  to  drive  from  the  mind  of  the  layman  in  science, 
that  Darwin  founded  the  doctrine  of  evolution  by  the  book 
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mentioned  and  those  that  followed.  The  fact  of  evolu- 
tionary descent  had  been  established  long  before,  while 
even  some  of  the  special  points  of  Darwin's  theories  as  to 
method  had  been  anticipated.  Had  Darwin  never  lived, 
I  believe  that  evolution  would  still  be  accepted  and 
taught  at  the  present  day.  But  Darwin  rendered  two 
immortal  services  to  science.  During  the  twenty  years 
that  elapsed  between  the  first  conception  of  his  theories 
and  the  date  of  their  publication,  he  marshalled  in  orderly 
array  all  the  biological  data  obtainable  which  proved  the 
transformation  of  species,  including  the  previously  un- 
recognized body  of  evidence  afi^orded  by  the  domesticated 
animals.  In  the  second  place,  in  his  doctrine  of  natural 
selection  he  presented  for  the  first  time  a  partial  consistent 
program  of  nature's  method  of  accomplishing  evolution. 
Darwin  did  not  believe  that  this  explanation  was  final  or 
even  complete,  whatever  his  opponents  of  the  time  or 
critics  of  the  present  might  contend. 

What  now,  is  the  doctrine  of  natural  selection,  as  Darwin 
propoimded  it?  All  animals  vary;  every  individual  differs 
from  others  of  its  kind,  even  from  its  closest  kin  and  from 
its  parents  in  some  or  many  particulars  and  to  different 
degrees.  Whatever  the  causes,  the  fact  of  variation  stands 
unquestioned.  Some  variations  are  of  course  due  to  direct 
environmental  influence,  and  to  these  Buff  on  attributed  an 
excessive  importance;  other  deviations  from  the  parental 
or  average  specific  type  are  no  doubt  due  to  indirect  effects 
of  the  environment,  as  Lamarck  contended.  But  there  are 
coimtless  other  variations  that  cannot  be  so  explained, 
some  of  them  indeed  appearing  before  an  individual  is  sub- 
jected  to  the  action  of  the  environment,  and  these  are  the 
congenital  variations  due  to  some  constitutional  even  if 
unknown  causes.  These  seemed  to  Darwin  to  be  the  most 
important  in  evolution. 

The  second  element  of  the  doctrine  is  that  over-produc- 
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tion,  or  rather  over-reproduction,  is  a  universal  character- 
istic of  living  things.  The  normal  rate  of  multiplication 
is  such  that  any  given  form  of  animal  or  plant  would 
cumber  the  earth  or  £01  the  sea  in  a  relatively  brief  period 
of  time.  We  now  know  that  a  bacillus  less  than  %ooo  of 
an  inch  in  length  multiplies  imder  normal  conditions  at  a 
rate  that  would  cause  the  offspring  of  a  single  individual 
to  fill  the  ocean  to  the  depth  of  a  mile  in  five  days.  "Slow- 
breeding  man,"  wrote  Darwin,  "has  doubled  in  the  past 
twenty-five  years."  But  excessive  multiplication  is  checked 
by  the  third  part  of  the  whole  process,  namely,  the  struggle 
for  existence,  that  fierce  imequal  warfare  waged  by  every 
individual  with  its  inorganic  surroundings,  with  other 
species  of  living  things,  and  with  others  of  its  own  kind. 
Indeed  where  members  of  the  same  species  compete,  the 
struggle  often  surpasses  in  ferocity  the  warfare  with  other 
organisms.  Conununal  organisms  only  are  in  part  excep- 
tions, for  in  these  the  battle  involves  the  clash  of  com- 
mimity  with  conununity  more  than  it  does  the  interests  of 
the  individuals  of  a  single  colony.  To  what,  now,  do  these 
elemental  processes  lead,  asks  Darwin.  Though  all  seek 
to  maintain  themselves,  all  cannot  possibly  live  when  only 
a  few  can  find  sustenance  or  can  escape  their  enemies. 
Naturally  those  which  possess  any  advantage  whatsoever, 
that  vary  ever  so  slightly  in  the  direction  of  better  adjust- 
ment would  survive  where  their  brethren  perish.  And  this 
is  nature's  selective  process,  with  its  positive  and  negative 
aspects— the  survival  of  the  fittest  and  the  elimination  of 
the  unfit.  Now  we  can  see  why  adaptation  is  a  universal 
characteristic  of  species— there  are  no  unadapted.  If 
such  there  were,  they  have  fallen  long  ago,  and  the  world 
knows  them  no  more.  True  it  is  that  perfection  is  not 
attained  by  any  creature,  but  it  must  establish  a  modu8 
Vivendi  or  it  perishes.  Thus,  Darwin  held,  nature  perfects 
species  by  dealing  directly  with  favoring  derivations  that 
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are  mainly  congenital,  and  so  through  these  it  selects  the 
hereditary  factors  that  determine  favorable  variations. 

In  one  f  midamental  respect  the  doctrine  is  incomplete, 
as  it  fails  to  explain  the  causes  for  the  variations  with 
which  selection  Seals.  It  accounts  for  the  perpetuation  of 
favoring  variations,  but  it  does  not  account  for  their  incep- 
tion. Because  of  this  defect,  investigators  reacted  from 
the  academic  discussion  of  Darwin's  original  doctrine,  and 
returned  to  deeper  and  wider  study  of  heredity  and  varia- 
tion with  brilliant  success.  Some  neo-Darwinians  have  en- 
deavored to  make  the  selective  process  an  originative 
influence— notably  Roux,  and  Weismann  in  his  theory  of 
germinal  selection.  Darwin  himself  added  the  subsidiary 
process  of  sexual  selection,  which  regards  the  preference 
by  one  sex  of  characteristics  of  the  opposite  sex  as  a  con- 
serving influence.  But  while  such  attempts  have  failed, 
zoologists  believe,  to  explain  the  whole  method  of  evolu- 
tion, much  of  the  process  has  been  demonstrated  more  and 
more  clearly  with  further  study.  The  laws  of  fluctuating 
variations  have  now  been  formulated  with  mathematical 
accuracy,  through  the  employment  of  the  statistical 
methods  used  earlier  by  anthropologists  like  Quetelet.  The 
studies  of  Galton,  and  Pearson,  Boas,  Weldon,  and  Da- 
venport have  demonstrated  that  structural  and  physio- 
logical characters  of  men,  of  other  animals,  and  of  plants 
as  well,  vary  according  to  the  formulas  of  chance  or  error, 
—a  result  they  say  that  follows  from  the  combined  influ- 
ence of  innumerable  and  independent  factors.  Variation 
is  a  natural  phenomenon  of  chance.  Furthermore,  the 
reality  of  the  selective  process  has  also  been  proved  by 
statistical  methods.  Bumpus'  English  sparrows,  Weldon's 
snails  and  crabs,  and  many  other  cases  show  that  the  indi- 
viduals which  depart  widely  from  an  average  condition,  or 
that  are  uncorrelated  in  their  organization,  are  marked  for 
destruction. 
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In  brief,  while  natural  selection  has  not  been  established 
as  in  any  sense  an  originative  process,  it  has  been  demon- 
strated, I  believe,  as  a  judicial  process.  For  we  may  liken 
the  many  varied  vital  conditions  to  jurymen,  before  whom 
every  organism  must  present  itself  for  judgment;  and  a 
imanimous  verdict  of  complete  or  at  least  partial  approval 
must  be  rendered,  or  the  organism  must  perish. 

The  phenomena  of  biological  inheritance,  however,  have 
demanded  the  greater  attention  of  Darwinian  and  post- 
Darwinian  investigators.  A  complete  statement  of  the 
whole  of  evolution  must  show  how  species  maintain  the 
same  general  characteristics  through  inheritance,  how  the 
tjrpe  is  held  true  with  passing  generations,  and  it  must  also 
show  how  new  characters  may  enter  into  the  heritage  of 
any  species  to  be  transmitted  as  organisms  transform  in 
evolution. 

The  earliest  naturalists  had  accepted  the  fact  of  inheri- 
tance as  self-sufficient.  The  resemblance  between  parent 
and  offspring  did  not  demand  an  explanation  any  more 
than  variation.  When  Buff  on,  however,  added  the  ele- 
ment of  species  transformation,  he  held  that  external 
influences  could  bring  about  a  directly  responsive  organic 
change,  which  he  assumed  was  inherited.  Lamarck  devel- 
oped the  well-known  view,  previously  advocated  by  Eras- 
mus Darwin,  that  indirect  responses  to  the  environment 
could  be  fixed  in  inheritance  as  so-called  "acquired  charac- 
ters," meaning  by  this  phrase  that  such  characters  are 
acquisitions  during  the  life-time  of  an  individual  as  the 
effects  of  disuse  or  imusual  use,  or  of  new  habits.  Coming 
again  to  Darwin,  we  find  that  he  endeavored  to  support 
Lamarck's  doctrine  and  to  supplement  his  doctrine  of 
selection  by  adding  the  theory  of  pangenesis.  According 
to  this  every  cell  of  every  tissue  and  organ  of  the  body 
produces  minute  particles  called  gemmules,  which  partake 
of  the  characters  of  the  cells  that  produce  them.     The 
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gemmules  were  supposed  to  be  transported  throughout 
the  entire  body,  and  to  congregate  in  the  germ-cells,  which 
would  be  in  a  sense  minute  editions  of  the  body  which 
bears  them,  and  would  so  be  capable  of  producing  the  same 
kind  of  a  body.  If  true,  this  view  would  lead  to  the  accept- 
ance of  Lamarck's  or  even  Buffon's  doctrine,  for  changes 
induced  in  any  organ  by  other  than  congenital  factors 
could  be  impressed  upon  the  germ-cell,  and  would  then  be 
transported  together  with  the  original  specific  characters 
to  future  generations.  Darwin  was  indeed  a  good  La- 
marckian. 

But  the  researches  of  post-Darwinians,  and  especially 
those  of  the  students  of  cellular  phenomena,  have  demon- 
strated that  such  a  view  has  no  real  basis  in  fact.  Many 
naturalists  like  Naegeli  and  Wiesner  were  convinced  that 
there  was  a  specific  substance  concerned  with  hereditary 
qualities  as  in  a  larger  way  protoplasm  is  the  physical  basis 
of  life.  It  remained  for  Weismann  to  identify  this  theo- 
retical substance  with  a  specific  part  of  the  cell,  namely, 
the  deeply-staining  substance,  or  chromatin,  contained  in 
the  nucleus  of  every  cell.  Bringing  together  the  accumu- 
lating observations  of  the  numerous  cytologysts  of  his 
time,  and  utilizing  them  for  the  development  of  his  some- 
what speculative  theories,  Weismann  published  in  1882  a 
volume  called  "The  Germ-Plasm,"  which  is  an  immortal 
foundation  for  the  later  work  on  inheritance.  The  essen- 
tial principles  of  the  germ-plasm  theory  are  somewhat  as 
follows:  The  chromatin  of  the  nucleus  contains  the  de- 
terminants of  hereditary  qualities.  In  reproduction,  the 
male  sex-cell,  which  is  scarcely  more  than  a  minute  mass  of 
chromatin  provided  with  a  thin  coat  of  protoplasm  and 
a  motile  organ,  fuses  with  the  egg,  and  the  nuclei  of  the 
two  cells  unite  to  form  a  double  body,  which  contains  equal 
contributions  of  chromatin  from  the  two  parental  organ- 
isms.   This  gives  the  physical  basis  for  paternal  inheri- 
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tance  as  well  as  for  maternal  inheritance^  and  it  shows  why 
they  may  be  of  the  same  or  equivalent  degree.  When, 
now,  the  egg  divides,  at  the  first  and  later  cleavages,  the 
chromatin  masses  or  chromosomes  contained  in  the  double 
nucleus  are  split  lengthwise  and  the  twin  portions  separate 
to  go  into  the  nuclei  of  the  daughter  cells.  As  the  same 
process  seems  to  hold  for  all  the  later  divisions  of  the 
cleavage-cells  whose  products  are  destined  to  be  the  vari- 
ous tissue  elements  of  the  adult  body,  it  follows  that  all 
tissue-cells  would  contain  chromatin  determinants  derived 
equally  from  the  male  and  female  parents.  As  of  course 
only  the  germ-cells  of  an  adult  organism  pass  on  to  form 
later  generations,  and  as  their  content  of  chromatin  is 
derived  not  from  the  sister-organs  of  the  body  but  from 
the  original  fertilized  egg^  there  is  a  direct  stream  of  the 
germ-plasm  which  flows  continuously  from  germ-cell  to 
germ-cell  through  succeeding  generations.  This  stream, 
be  it  noted,  does  not  flow  circuitously  from  egg  to  adult 
and  then  to  new  germ-cells,  but  it  is  direct  and  continuous, 
and  apparently  it  cannot  pick  up  any  of  the  body-changes 
of  an  acquired  nature;  indeed,  it  is  doubtful  whether  such 
changes  can  reach  the  germ-cells  at  all,  for  the  path  is  not 
traversed  in  that  retrograde  direction. 

It  must  be  clear,  I  am  sure,  that  this  theory  supplements 
natural  selection,  as  it  describes  the  physical  basis  of  inher- 
itance, it  demonstrates  the  efficiency  of  congenital  or 
germ-plasmal  factors  of  variation  in  contrast  with  the 
Lamarckian  factors,  and  finally  in  the  way  that  in  the 
view  of  Weismann  it  accounts  for  the  origin  of  variations 
as  the  result  of  the  commingling  of  two  diflFering  parental 
streams  of  germ-plasm. 

At  first,  for  many  reasons  Weismann's  theories  did  not 
meet  with  general  acceptance,  but  during  recent  years 
there  has  been  a  marked  return  to  many  of  his  posi- 
tions, mainly  as  the  result  of  further  C3rtological  discov- 
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eries,  and  of  the  formulation  of  Mendel's  Law  and  of 
De  Vries'  Mutation  Theory.  The  first-named  law  was  pro- 
pounded by  Gregor  Mendel  on  the  basis  of  extensive  ex- 
periments upon  plants  conducted  during  many  years, 
from  1860  on,  in  the  obscurity  of  his  monastery  garden  at 
Altbriinn,  in  Germany.  It  was  rescued  from  oblivion 
by  De  Vries  who  found  it  buried  in  a  mass  of  literature  and 
brought  it  to  light  when  he  published  his  renowned  Muta- 
tion Theory  in  1901.  Mendelian  phenomena  of  inheri- 
tance, confirmed  and  extended  by  numerous  workers  with 
plants  and  animals,  prove  that  in  many  cases  portions  of 
streams  of  germ-plasm  that  combine  to  form  the  hered- 
itary content  of  organisms  may  retain  their  individuality 
diudng  embryonic  and  later  development,  and  that  they 
may  emerge  in  their  original  purity  when  the  germ-cells 
destined  to  form  a  later  generation  imdergo  the  prepara- 
tory processes  called  maturation.  They  demonstrate  also 
the  apparent  chance  nature  of  the  phenomena  of  inheri- 
tance. I  think  the  most  striking  and  significant  result  in 
this  field  is  the  proof  that  a  particular  chromosome  or  chro- 
matin mass  determines  a  particular  character  of  an  adult 
organism,  which  is  quite  a  different  matter  from  the 
reference  of  all  the  hereditary  characters  to  all  of  the 
chromatin.  Professor  Wilson  has  brought  forward  the 
convincing  data  showing  that  the  complex  character  of  sex 
in  insects  actually  resides  in  or  is  determined  by  particular 
and  definite  masses  of  this  wonderful  basis  of  inheritance. 
MendeUs  principles  also  accoimt  in  the  most  remarka- 
ble way  for  many  previously  obscure  phenomena,  such  as 
reversion,  and  again,  the  case  where  a  child  resembles  its 
grandparent  more  than  either  of  its  parents;  these  seem 
to  be  due,  so  to  speak,  to  the  rise  to  the  surface  of  a  hidden 
stream  of  germ-plasm  that  had  flowed  for  one  or  many 
generations  beneath  its  accompanying  currents.  I  believe 
that  the  law  is  replacing  more  and  more  the  laws  of  Gal- 

24 


ton  and  Pearson,  formulated  as  statistical  summaries  of 
certain  phenomena  of  human  inheritance  taken  en  masse. 
According  to  Galton's  celebrated  law  of  ancestral  inheri- 
tance, the  qualities  of  any  organism  are  determined  to  the 
extent  of  a  certain  fraction  by  its  two  parents  taken  to- 
gether as  a  mid-parent,  that  a  smaller  definite  fraction  is 
contributed  by  the  grandparents  taken  together  as  a  mid- 
grandparent,  and  so  on  to  earlier  generations.  But  Men- 
del's Law  has  far  greater  definiteness,  it  explains  more 
accurately  the  cases  of  alternative  inheritance,  and  it  may 
be  shown  to  hold  for  blended  and  mosaic  inheritance  as  well. 

De  Vries'  Mutation  Theory  has  already  been  explained 
in  an  earlier  address  by  Professor  Richards.  It  is  clearly 
not  an  alternative  but  a  complementary  theory  to  Natural 
Selection,  the  Germ-Plasm  and  Mendelian  Theories.  Like 
these  last,  it  emphasizes  the  importance  of  the  congenital 
hereditary  qualities  contained  in  the  germ-plasm,  though 
unlike  the  Darwinian  doctrine  it  shows  that  sometimes  new 
forms  may  arise  by  sudden  leaps  and  not  necessarily  by  the 
slow  and  gradual  accumulation  of  slight  modifications  or 
fluctuations.  The  mutants  like  any  other  variants  must  pre- 
sent themselves  before  the  jury  of  environmental  circum- 
stances, which  passes  judgment  upon  their  condition  of 
adaptation,  and  they  too  must  abide  by  the  verdict  that 
means  life  or  death. 

From  what  has  been  said  of  these  post-Darwinian  dis- 
coveries, the  Lamarckian  doctrine,  which  teaches  that  ac- 
quired non-congenital  characters  are  transmitted,  seems 
to  be  ruled  out.  I  would  not  lead  you  to  believe  that  the 
matter  is  settled.  I  would  say  only  that  the  non-transmis- 
sion of  racial  mutilations,  negative  breeding  experiments 
upon  mutilated  rats  and  mice,  the  results  of  further  study 
of  supposedly  transmitted  immunity  to  poisons— that  all 
these  have  led  zoologists  to  render  the  verdict  of  "not 
proved."    The  future  may  bring  to  light  positive  evidence, 
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and  cases  like  Brown-Sequard's  guinea  pigs,  and  results 
like  those  of  MacDougal  with  plants  and  of  Tower  with 
beetles  may  lead  us  to  alter  the  opinion  stated.  But  as  it 
stands  now  most  investigators  hold  that  there  are  strong 
general  grounds  for  disbeUef  in  the  principle,  and  also 
that  it  lacks  experimental  proof. 

The  explanation  of  natural  evolution  given  by  Darwin- 
ism and  the  principles  of  Weismann,  Mendel  and  De 
Vries,  still  fails  to  solve  the  mystery  completely,  and  ap- 
peal has  been  made  to  other  agencies,  even  to  teleology 
and  to  "unknown"  and  "unknowable"  causes  as  well  as 
to  circumstantial  factors.  A  combination  of  Lamarckian 
and  Darwinian  factors  has  been  proposed  by  Lloyd  Mor- 
gan, Mark  Baldwin,  and  Professor  Osbom,  in  the  Theory 
of  Organic  Selection.  The  Theory  of  Orthogenesis  pro- 
pounded by  Naegeli  and  Eimer,  now  gaining  mudi 
ground,  holds  that  evolution  takes  place  in  direct  lines  of 
progressive  modification,  and  is  not  the  result  of  apparent 
chance.  Of  these  and  similar  theories,  all  we  can  say  is 
that  if  they  are  true,  they  are  not  so  well-substantiated  as 
the  ones  we  have  reviewed  at  greater  length. 

The  task  of  experimental  zoology  is  to  work  more 
extensively  and  deeply  upon  inheritance  and  variation, 
combining  the  methods  and  results  of  cellular  biology, 
biometrics,  and  experimental  breeding.  We  may  safely 
predict  that  great  advances  will  be  made  during  the  next 
few  years  in  analyzing  the  method  of  evolution ;  and  that 
a  few  decades  hence  men  will  look  back  to  the  present  time 
as  a  period  of  transition  like  the  era  of  re-awakened  inter- 
est and  renewed  investigation  that  followed  the  appear- 
ance of  the  "Origin  of  Species." 


We  must  now  state  distinctly  and  fairly  the  present 
views  of  science  regarding  man's  place  in  nature.    Surely 
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human  evolution  is  a  subject  that  falls  within  the  scope  of 
zoological  investigation,  unless  indeed  it  can  be  shown  that 
the  human  species  is  exempt  from  the  control  of  those 
laws  of  nature  that  hold  sway  over  the  animate  world 
elsewhere,  imless  something  can  be  found  which  excludes 
man  from  the  animal  kingdom.  Notwithstanding  the  most 
prolonged  search  not  only  by  zoologists  but  as  well  by  those 
who  have  been  unfriendly  to  the  doctrine  of  descent,  the 
study  of  man  and  of  men  has  revealed  nothing  essentially 
unique.  What  is  known  of  the  anatomy,  development  and 
fossil  relations  of  man  is  summarized  in  the  statement  that 
he  belongs  to  the  genus  and  species  Homo  sapiens,  placed 
with  the  apes  and  some  other  forms  in  the  order  primates 
because  of  agreement  in  certain  peculiar  details.  The 
primates  agree  with  the  camivora,  rodents  and  many  other 
orders  in  the  characteristics  of  the  class  mammalia,  which 
in  turn  is  only  a  branch  of  the  limb  vertebrata  or  chordata, 
which  also  bears  the  avaian,  reptilian,  amphibian  and  fish 
branches.  And  all  the  vertebrates  including  man  agree 
with  the  varied  groups  of  invertebrates  in  their  cellular 
constitution  and  in  the  similar  protoplasmic  basis  of  life. 
As  in  these  structural  respects,  so  in  physiological  activi- 
ties and  in  environmental  relations  the  human  species 
proves  more  surely  with  increased  knowledge  to  be  only 
one  of  the  terms  in  the  extensive  series  of  animals.  In- 
deed, the  scientific  monism  of  Haeckel  and  Clifford  ven- 
tures to  assert  that  man  and  all  other  living  creatures  are 
one  with  the  mind-stuff  of  the  inorganic  world — and  this, 
I  believe,  is  only  the  logical  extension  of  the  genetic  and 
mechanistic  hypotheses.  However  this  may  be,  science 
holds  that  human  structure  is  animal  structure,  and  that 
human  lives  are  biological  phenomena. 

Man  is  structurally  inferior  in  many  respects  to  some 
of  his  zoological  relatives— he  is  a  degenerate,  indeed,  in 
many  parts  of  the  alimentary,  muscular  and  skeletal  sys- 
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tems— yet  he  finds  in  the  higher  development  of  his  ner- 
vous system  an  advantage  that  offsets  the  weaknesses  of 
his  constitution  elsewhere.  He  holds  his  supreme  place 
by  virtue  only  of  superior  and  more  effective  control  of 
his  organization. 

Behind  their  seeming  structural  differences,  only  one  real 
distinction  can  be  found  to  separate  man  from  the  apes— 
the  higher  development  of  the  brain.  The  erect  posture,  the 
correlated  modifications  of  skeletal  and  muscular  struc- 
tures, and  apparently  the  powers  of  speech  and  reason, 
seem  to  be  dependent  upon  the  enlargement  of  this  organ,  ^ 
which,  so  to  speak,  has  pushed  the  face  around  under  the 
brain-case.  Therefore  he  who  would  be  o  avOpamo^ — 
he  who  looks  ahead— must  needs  stand  erect  in  order  to 
prevent  his  eyes  from  looking  straight  into  the  ground. 
But  the  most  careful  analysis  has  so  far  failed  to  detect 
any  essential  differences  in  either  structural  or  functional 
respects  between  the  human  brain  and  the  corresponding 
organs  of  the  higher  apes.  In  brief,  then,  differences  in 
degree  and  not  in  kind  or  category  seem  to  distinguish 
man  from  the  apes — as  far  as  science  goes. 

Moreover,  the  human  body  is  a  veritable  museum  of 
rare  and  interesting  relics  of  antiquity — ^the  useless  ves- 
tiges and  rudiments  of  structures  that  are  more  developed 
in  other  animals.  The  complete  coat  of  hair  of  the  embryo, 
the  disappearing  thirteenth  rib,  the  ape-like  and  transi- 
tory clasping  muscle  of  the  new  born  infant's  hand,  the 
curvature  of  the  lower  limb  and  the  hand-like  foot  of  the 
embryo,  these  and  scores  of  other  characters  are  mutely 
eloquent  witnesses  to  the  past  history  of  change  that  has 
brought  man  to  his  present  place  in  nature.  Embryology 
gives  a  vast  amount  of  additional  independent  testimony. 
For  like  all  embryo  manmials  and  birds  and  reptiles,  the 
human  embryo  possesses  gill-slits,  and  fish-like  heart  and 
brain.    Above  all  it  begins  life  as  a  single  cell.    Z6- 
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ology  asks:— What  can  these  things  mean,  if  they  do  not 
mean  evolution  and  a  common  ancestry  with  other  forms? 
The  objection  that  no  one  has  ever  seen  a  one-celled  organ- 
ism evolve  into  a  many-celled  one,  or  into  a  fish  or  an  ape, 
or  into  a  man,  the  zoologist  answers  by  placing  upon  the 
table  the  evidence  that  a  single-cell,  the  human  eggy  actu- 
ally does  compass  the  whole  history  in  becoming  the  almost 
inconceivably  complex  adult  organism.  The  process  can 
take  place  for  it  doe8  take  place.  Paleontology  also  pre- 
sents evidence  relating  to  the  history  of  our  species,  as  the 
third  support  of  the  tripod  upon  which  rests  the  doctrine 
of  human  evolution.  While  opinions  differ  with  respect 
to  the  remains  of  man  taken  from  the  many  caves  and 
mounds  of  Europe  and  America,  there  is  but  one  generally 
accepted  view  regarding  the  ape-man  Pithecanthropus  of 
the  Javan  rocks.  The  remains  of  this  animal  prove  among 
other  things  that  its  brain  was  intermediate  between  the 
average  ape  brain  and  the  average  human  brain,  that  the 
animal  was  indeed  an  ape-man  and  nothing  else. 

Science  holds  furthermore  that  natural  factors  alone 
have  brought  about  human  evolution.  While  it  is  true  that 
the  explanation  is  no  more  complete  for  this  special  in- 
stance than  it  is  for  anunals  in  general,  yet  the  himian 
species  is  not  exempt  from  the  control  of  the  known  fac- 
tors, like  those  which  cause  variation  or  govern  inheritance. 
Indeed  some  of  the  significant  facts  of  heredity  have  been 
first  made  out  in  the  human  species.  Can  we  doubt  the 
reality  of  selection  and  the  struggle  for  existence  when 
scordS  perish  annually  in  the  conflict  with  extreme  degrees 
of  temperature  and  other  environmental  forces,  when  as  a 
result  of  the  unceasing  combat  with  bacterial  enemies 
alone  the  casualties  on  the  human  side  number  in  our  coun- 
try more  than  a  hundred  thousand  annually? 

To  the  zoologist  it  seems  strange  that  there  is  so  much 
opposition  to  the  doctrine  of  human  evolution.    In  truth 
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he  finds  this  to  be  proportional  to  misunderstanding  of 
the  facts,  for  when  the  evidence  is  produced— Pelion  piled 
on  Ossa— any  lingering  doubts  the  observer  might  have 
are  crushed  by  an  irresistible  weight  of  testimony.  After 
all,  our  kind  is  but  one  of  the  many  himdreds  of  thousands 
of  living  species;  and  viewing  the  matter  from  the  calm, 
impersonal  standpoint  of  scientific  study,  the  fact  that  he 
is  himself  a  human  being  does  not  distort  the  investigator's 
vision,  for  his  perspective  is  corrected  and  rectified  by  the 
instruments  of  scientific  method.  He  finds  no  difficulty 
in  accepting  human  evolution  as  a  scientific  fact — ^that  is, 
true  as  far  as  science  goes. 


Ik  extending  its  broad  comparative  studies  into  the  field 
of  complex  and  intricate  human  nature,  zoology  touches 
numerous  other  sciences  that  might  seem  at  first  sight  to  be 
entirely  independent,  or  at  the  most  only  casually  con- 
nected with  it.  I  shall  venture  to  point  out  where  analysis 
within  the  field  of  zoology  has  produced  results  which  have 
a  high  and  immediate  value  for  students  of  anthropology, 
psychology,  sociology  and  ethics. 

When  they  deal  with  the  evolution  of  the  himian  species 
from  pre-human  animals,  the  anthropologist  and  the 
zoologist  are  brought  by  their  similar  interest  upon  com- 
mon ground;  and  when  they  pass  on  to  explore  the  field 
of  human  diversity  where  lie  the  complex  problems  of 
racial  evolution,  they  are  still  fellow-workers,  for  in  the 
case  of  physical  anthropology  of  human  races  at  least  the 
methods  are  the  same  which  are  employed  in  zoology  gen- 
erally. Of  course  it  would  be  absurd  for  anyone  to  contend 
that  all  the  problems  of  anthropology  are  strictly  zoologi- 
cal questions;  to  qualify  here  an  investigator  must  be 
familiar  with  linguistics,  racial  customs  and  beliefs,  and 
many  subjects  that  are  as  such  apparently  outside  the 
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limits  of  zoology.  But  unless  a  sharp  line  is  to  be  drawn 
between  the  slow  origin  by  evolution  of  the  human  species 
and  the  later  history  of  this  species,  the  comparative  and 
genetic  methods  of  analysis  which  render  the  earlier  pro- 
cess intelligible  can  scarcely  fail  to  be  of  service  in  dealing 
with  the  latter.  The  great  danger,  which  the  zoologist 
himself  clearly  sees,  arises  from  a  tendency  to  ignore  the 
detail  in  formulating  the  general,  to  oversimplify  the 
problems  of  the  more  recent  history.  For  human  con- 
scious elements  are  so  complex  and  plastic  that  the  prob- 
lems of  racial  evolution  are  rendered  far  more  intricate 
than  the  broad  zoological  analysis  of  the  origin  of  man  as  a 
species. 

Psychology,  in  the  second  place,  is  a  subject  that  is  re- 
lated to  zoology  by  the  closest  of  ties,  the  bond  of  union 
being  again  the  common  human  element.  To  be  sure  the 
zoologist  finds  enough  in  his  own  field  to  occupy  him  fully, 
but  the  comparative  study  of  nervous  systems,  and  of  the 
reflex,  instinctive,  intelligent,  and  reasoned  responses  of 
animals  brings  him  inevitably  to  consider  the  relation  of 
human  mentality  and  consciousness  to  the  other  terms  of 
the  animal  series.  Dealing  strictly  as  a  zoologist  with 
animals  and  their  lives,  the  investigator  learns  that  the 
machine-like  regularity  of  reflex  and  instinctive  activities 
is  correlated,  broadly  speaking,  with  simple  nervous  or- 
ganization; that  the  plasticity  of  intelligent  response  is  not 
gained  until  the  physical  basis  becomes  far  more  compli- 
cated; and  finally  that  reason  and  consciousness  are  in 
some  way  bound  up  with  the  higher  development  of  the 
nerve-centers  or  gangha  that  make  up  the  brain.  So  the 
zoologist  is  inclined  to  believe  that  the  comparative  series 
of  mental  grades  which  culminates  in  the  consciousness, 
or  rather  the  self-consciousness  of  the  adult  human  organ- 
ism, and  the  series  of  developmental  stages  through  which 
the  human  mental  structure  passes  during  infancy  and 
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childhood,  indicate  an  evolution  in  time  of  the  psychic  be- 
ing of  man.  Whatever  may  be  the  outcome  of  further 
study,  Bx)manes,  Lloyd  Morgan,  Forel  and  Thomdike, 
among  those  of  modern  times,  have  demonstrated  that  the 
genetic  methods  of  zoology  are  useful  instruments  for  the 
psychologist,  who,  I  believe,  is  becoming  more  and  more 
a  student  of  zoological  materials  as  he  realizes  the  ad- 
vantage of  studying  the  simpler  psychic  phenomena  of 
animals  lower  than  man. 

In  venturing  to  speak  of  the  relation  of  zoology  to 
sociology  and  ethics,  I  am  well  aware  that  I  shall  be 
charged  with  straying  beyond  the  confines  of  my  subject. 
But  if  the  student  of  lower  forms  should  find  well-defined 
principles  of  biological  association  and  principles  of  ani- 
mal conduct,  it  is  not  only  his  privilege,  it  is  in  a  sense  his 
duty  as  well  to  bring  these  to  the  consideration  of  the 
students  of  human  social  and  ethical  relations.  Unless  in 
these  matters  there  has  been  a  break  in  the  continuity  of 
evolution,  the  simpler  relations  to  be  observed  in  lower 
animals  must  surely  possess  a  prof  oimd  interest— and  per- 
haps more. 

In  a  true  sense,  any  of  the  many-celled  animals  is  a 
community,  whose  constituent  members  are  the  differ- 
entiated tissue-cells,  which  have  undertaken  the  various 
tasks  of  digestion,  contraction,  sensation,  and  the  rest. 
By  far  the  majority  of  animals  are  cell-communities  of 
this  nature.  Considering  these  as  individuals,  though  of 
a  secondary  order,  we  find  some  commimities  made  up  of 
several  animals  which  have  banded  together  for  mutual 
support  and  defense,  giving  us  as  in  the  wolf-pack  a  coun- 
terpart of  the  lowest  associations  of  savage  men.  But 
among  insects  especially  we  find  colonies  of  nimierous 
multicellular  individuals  which  may  be  so  rigidly  special- 
ized for  the  performance  of  certain  tasks  that  we  cannot 
avoid  the  use  of  terms  applied  to  civilized  human  groups 

82 


in  describing  their  differentiation  and  division  of  labor. 
Some  colonies  of  bees  comprise  queens  and  drones  and 
only  one  kind  of  sterile  workers,  though  when  newly  hatched 
these  last  serve  as  guards  and  nurses,  taking  the  field  as 
foragers  for  pollen  and  honey  only  later  in  life.  In  various 
ant-colonies  we  will  find  workers  who  serve  as  herdsmen, 
devoting  their  time  to  the  care  of  the  ant-cattle  or  aphids; 
again  there  are  masons,  and  gardeners,  and  carpenters,  and 
soldiers  of  various  ranks,  while  in  the  honey-ant  some  indi- 
viduals may  serve  as  living  receptacles  for  the  tribal  stores 
of  food.  Each  kind  imdertakes  one  of  the  tasks  that  are 
vital  for  the  life  of  the  community  as  a  whole.  Instinctive 
and  unreasoned  their  activities  may  be,  and  undoubtedly 
are,  but  the  economic  and  social  relations  of  the  component 
members  of  the  colony  are  strikingly  analogous  to  certain 
fundamental  phenomena  of  human  societies.  But  still 
more  wonderful  are  the  cases  that  may  be  found  among 
hornets  and  wasps.  A  fertile  female  overwinters  and 
places  her  first-laid  eggs  in  the  chambers  of  a  simple  nest 
that  she  constructs  herself.  When  the  young  of  the  first 
brood  hatch,  she  provides  them  with  food,  enlarges  the  nest, 
and  continues  the  task  of  egg-laying,  while  her  first  off- 
spring relieve  her  of  her  former  duties  as  they  become  able. 
They  enlarge  the  nest,  they  care  for  their  younger  kin  as 
they  hatch,  they  forage  abroad  for  the  food-supplies  for 
the  colony.  And  so  the  community  that  begins  life  in  the 
early  spring  with  a  solitary  animal  advances  during  the 
passing  weeks  to  a  degree  of  complexity  that  is  truly 
astounding.  As  an  epitome  of  insect  social  evolution  it 
gives  in  a  few  weeks  a  review  of  the  process  that  in  other 
forms  of  social  insects  with  stable  colonies,  or  in  the  anal- 
ogous human  history,  has  demanded  centuries  of  time. 

As  we  review  these  different  kinds  of  individuals — ^the 
one-celled  animal,  the  many-celled  creature  and  the  com- 
munity,—we  see  that  each  one  must  obey  certain  rules  of 
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nature.  It  must  preserve  itself,  it  must  perpetuate  its 
kind,  and,  if  it  be  a  member  of  a  higher  conununity,  it 
must  act  in  the  interests  of  others  and  of  the  whole  group. 
Do  we  not  find,  then,  biological  definitions  of  right,  and 
evil,  and  duty  to  others  as  well  as  to  self?  Do  we  not  see 
why  altruism  has  grown  out  of  egoism  as  conununities 
have  evolved  at  the  behest  of  nature? 

But  still,  facts  like  these  are  purely  zoological  facts.  To 
be  well  within  his  rights,  the  zoologist  should  perhaps  only 
suggest  their  usefulness  for  the  analysis  of  human  social 
relations  and  obligations.  It  is  for  the  sociologist  and  the 
student  of  comparative  ethics  to  employ  and  apply  them 
according  to  the  principles  of  the  genetic  method,  should 
they  see  fit  to  do  so. 


In  closing,  may  I  say  a  few  words  regarding  the  attitude 
of  the  zoologist  toward  his  problems  and  his  results.  He 
may  maintain  this  attitude  because  of  a  certain  tempera- 
ment which  leads  him  and  his  fellows  to  enter  the  field  of 
science  as  investigators.  While  this  may  be  true,  it  is  also 
true,  I  believe,  that  the  subjects  of  their  study,  the  prin- 
ciples they  may  discern  in  nature's  order,  and  their  meth- 
ods of  analysis  have  a  profound  reflex  effect  upon  not  only 
the  contents  of  their  minds  but  upon  their  mental  ma- 
chinery as  well.  The  zoologist,  like  his  fellow  men  of 
science,  learns  early  that  he  must  adopt  an  impersonal  atti- 
tude, for  emotion  and  purely  human  interest  are  disturb- 
ing elements  that  prevent  him  from  attaining  the  purpose 
of  the  investigator— which  is,  to  ascertain  and  verify  facts, 
to  classify  them  logically,  so  as  to  derive  from  them  the 
summaries  which  like  so  much  "conceptual  short-hand"  are 
available  for  others  as  well  as  himself.  Science  is  "organ- 
ized knowledge,"  as  Pearson  defines  it;  "organized common 
sense"  in  Huxley's  phrase;  and  like  other  men  of  science  the 
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zoologist  learns  to  view  his  great  common-sensible  princi- 
ples like  the  doctrine  of  descent,  not  as  absolute  eternal 
verities,  but  only  as  summaries  up  to  date,  as  working  pro- 
grams, to  employ  Professor  Wilson's  concise  phrase.  This 
may  be  pragmatism;  it  is  certainly  science. 

But  surely  this  does  not  mean  that  principles  like  the  one 
mentioned  are  so  many  gratuitous  assumptions.  Like  the 
principle  of  gravitation  and  the  law  of  the  conservation  of 
energy,  zoological  laws  have  the  strength  and  approximate 
finaUty  of  all  the  wide  range  of  facts  that  they  summarize. 
And  these  are  many— a  vast  store  of  detail  and  generaliza- 
tion accumulated  during  decades  and  centuries  by  those 
who  have  sought  upon  the  mountains  or  in  the  abysses  of 
the  seas  for  new  knowledge,  by  countless  students  who 
have  spent  their  lives  in  the  field  and  in  the  laboratory  in 
the  endeavor  to  pierce  still  further  with  trained  insight 
into  the  mysteries  of  nature.    And  these  are  their,  results. 

No  one  realizes  more  than  the  zoologist  that  his  know- 
ledge is  incomplete.  No  one  can  see  more  clearly  than  he 
that  his  intellect  evolves,  like  the  great  sweeping  tide 
of  things  and  events — the  nature  he  studies  and  of  which 
he  is  but  a  conscious  atom.  The  investigator  soon  learns  to 
withhold  final  judgment,  agreeing  with  CliflFord  that  the 
primary  conditions  for  intellectual  development  are  the 
plasticity  and  openness  of  mind  that  dogmatism  and  final- 
ity destroy.  The  end  of  zoology  cannot  be  until  the  end  of 
aU  knowledge. 

Conscious  then  of  the  impossibility  of  reaching  abso- 
lutely final  knowledge,  why  does  the  investigator  continue 
to  search  the  world  of  nature  as  he  does?  Because  of  that 
ingrained  and  insatiable  human  curiosity  to  learn,  because 
of  the  human  discontent  with  the  attained.  Antaeus-like, 
every  fresh  contact  with  the  world  of  law  and  order  infuses 
new  energy  into  his  veins  for  further  endeavor.  "Und  es 
treibt  und  reisst  ihn  fort,  rastlos  fort  ..."  not,  it  is  true, 
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in  the  wandering  blindness  of  Schiller's  huntsman,  for  his 
human  vision  is  aided  by  the  instrument  of  scientific 
method  with  which  he  can  almost  perceive  the  infinitely 
great  and  the  infinitely  small. 

Glorying  in  the  great  achievements  of  his  science,  revel- 
ing like  the  mathematician  in  the  ordered  assemblage  of 
related  and  organized  knowledge,  the  student  of  zoology 
joins  his  fellows  yet  again  for  a  renewed  attack  upon  the 
distant  ramparts  of  the  unknown,  deriving  courage  and 
inspiration  from  the  motto:  Ignoramus,  in  hoc  signo  labo- 
remtis. 
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ANTHROPOLOGY 


In  attempting  to  set  forth  briefly  the  principal  results 
of  anthropological  research,  I  find  my  task  beset  with  many 
difficulties.  If  the  clear  enunciation  of  the  aims  and 
methods  of  physical  or  biological  science  is  not  an  easy 
matter,  difficulties  many  times  greater  are  encountered  in  an 
attempt  to  explain  the  present  position  of  investigation  deal- 
ing with  mankind  from  the  biological,  geographical,  and 
psychological  points  of  view,— subjects  that  seem  to  lack 
in  unity,  and  that  present  a  number  of  most  divergent 
aspects.  Owing  to  the  apparent  heterogeneity  of  metibod, 
it  seems  necessary  to  explain  the  aims  that  unify  the  many 
lines  of  anthropological  research.  I  can  then  proceed  to 
describe  what  little  has  been  attained,  and  how  we  hope  to 
make  further  progress. 

We  do  not  discuss  the  anatomical,  physiological,  and 
mental  characteristics  of  man  considered  as  an  individual; 
but  we  are  interested  in  the  diversity  of  these  traits  in 
groups  of  men  found  in  different  geographical  areas  and 
in  different  social  classes.  It  is  our  task  to  inquire  into  the 
causes  that  have  brought  about  the  observed  differentiation, 
and  to  investigate  the  sequence  of  events  that  have  led  to 
the  establishment  of  the  multifarious  forms  of  himian  life. 
In  other  words,  we  are  interested  in  anatomical  and  mental 
characteristics  in  so  far  as  they  are  peculiar  to  groups  of 
men  living  under  the  same  biological,  geographical,  and 
social  environment,  and  as  determined  by  their  past.  Thus 
we  are  concerned  with  the  effects  of  the  climate  and  prod- 
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ucts  of  a  country  upon  human  life,  with  the  influence  of 
heat  and  of  cold  upon  the  bodily  frame,  with  modifications 
in  the  life  of  conununities  brought  about  by  geographical 
isolation,  and  with  those  due  to  the  sufficiency  or  insuf- 
ficiency of  food-supply.  No  less  interesting  to  us  are  the 
phenomena  of  dependence  of  human  life  upon  those  social 
conditions  that  find  expression  in  the  customary  mode  of 
nutrition  and  occupation;  in  the  effects  of  contact  between 
neighboring  groups  of  people;  in  modifications  brought 
about  by  migrations;  and  in  the  forms  of  life  as  influenced 
by  the  density  of  population.  To  understand  these  modifi- 
cations, we  require  a  knowledge  of  individual  anatomy, 
physiology,  and  psychology,  because  the  establishment  of  a 
characteristic  social  group  can  be  brought  about  only  by  a 
parallel  development  which  occurs  in  all  the  individuals 
exposed  to  similar  influences. 

Thus  it  appears  that  the  genesis  of  the  types  of  man, 
considered  from  an  anatomical,  physiological,  and  psycho- 
logical point  of  view,  is  the  chief  object  of  anthropological 
research.  When  our  problem  is  formulated  in  this  man- 
ner, we  recognize  at  once  that  a  separation  of  anthropo- 
logical methods  from  the  methods  of  biology  and  psy- 
chology is  impossible,  and  that  certain  problems  of  anthro- 
pology can  be  approached  only  from  the  point  of  view  of 
these  sciences.  It  might  perhaps  even  be  said  that  the  in- 
vestigation of  the  types  of  man  is  a  purely  biological 
problem,  and  that  the  only  questions  involved  are  such  as 
can  be  treated  by  the  application  of  those  biological  meth- 
ods which  are  gradually  clearing  up  the  genesis  of  the 
types  of  animals  and  plants.  A  similar  claim  may  be  made 
in  regard  to  the  psychological  problems.  If  there  are  any 
laws  determining  the  growth  and  development  of  the 
human  mind,  they  can  be  only  laws  that  act  in  the  indi- 
vidual, and  consequently  they  must  be  determined  by  the 
application  of  individual  psychology. 
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Thus  an  examination  of  our  problems  suggests  that  the 
whole  group  of  anthropological  phenomena  may  be  evanes- 
cent, that  they  may  be  at  bottom  biological  and  psycho- 
logical problems,  and  that  the  whole  field  of  anthropology 
l)elongs  either  to  the  one  or  to  the  other  of  these  sciences. 

Nevertheless,  anthropological  phenomena  possess  a  very 
genuine  interest  and  unity.  This  is  largely  due  to  the  fact 
that  everything  that  concerns  our  own  species  is  of  special 
interest  to  us.  The  feeling  of  solidarity  of  mankind,  but 
more  particularly  of  the  individual  with  his  people  and 
with  the  class  of  society  to  which  he  belongs,  which  finds  in 
our  day  its  strongest  expression  in  the  strife  of  the  nations, 
has  brought  it  about  that  the  minute  di£Ferences  between 
the  physical  organization  of  di£Ferent  races,  types,  and 
social  groups,  have  arrested  attention  much  more  vigor- 
ously than  similar  differences  in  the  rest  of  the  animal 
kingdom  have  done;  and  points  of  view  have  early  become 
important  that  until  recent  times  have  received  little  atten- 
tion on  the  part  of  biologists,  or  that  have  not  yet  claimed 
their  attention.  The  distribution  of  distinct  psychological 
types  in  man  has  proved  an  even  more  fascinating  study, 
the  investigation  of  which  has  led  to  problems  that  the  in- 
ductive psychology  of  modem  times  is  not  yet  ready  to 
attack. 

This  centralization  of  interest  in  the  manifestations  of 
life  in  social  units  has  determined  the  course  of  develop- 
ment of  anthropology. 

Antheopological  research  leads  us  to  two  fundamental 
questions:  Why  are  the  tribes  and  nations  of  the  world 
different,  and  how  have  the  present  differences  developed? 
The  first  question,  if  it  can  be  solved  adequately,  will 
always  lead  us  to  biological  and  psychological  laws  that  act 
on  man  as  an  individual,  in  which  we  see  the  single  event 
mirrored  in  one  broad  generalization.     But  even  if  we 
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should  have  succeeded  in  reducing  to  a  series  of  laws  the 
multiplicity  of  events  which  manifest  themselves  in  the 
development  of  new  types  and  in  the  growth  of  new  mental 
activities,  a  strong  interest  will  remain  in  the  actual  devel- 
opments which  have  occurred  among  the  various  peoples  of 
the  world. 

This  is  true  not  only  of  anthropology,  hut  also  of  biology 
and  genetic  psychology,  and  of  other  sciences  describing 
the  sequence  of  events  in  the  universe;  and  the  intense 
modem  interest  in  evolution  expresses  the  recognition  of 
the  importance  of  what  might  be  called  the  historical  view- 
point. 

In  this  sense,  anthropology  is  the  science  that  endeavors 
to  reconstruct  the  early  history  of  mankind,  and  that 
tries,  wherever  possible,  to  express  in  the  form  of  laws 
ever-recurring  modes  of  historical  happenings.  Since  writ- 
ten history  covers  a  brief  span  of  time,  and  relates  in  frag- 
mentary records  the  fates  of  a  few  only  of  the  multitude 
of  peoples  of  the  earth,  the  anthropologist  must  endeavor 
by  methods  of  his  own  to  clear  up  the  darkness  of  past  ages 
and  of  remote  parts  of  the  world- 
While,  from  this  theoretical  point  of  view,  anthropology 
must  devote  itself  to  the  investigation  of  human  types  and 
human  activities  and  thought  the  world  over,  its  actual 
field  of  work  is  much  more  restricted.  Biology  and  psy- 
chology on  the  one  hand,  and  history,  economics,  sociology, 
and  philology  on  the  other,  have  taken  up  anthropological 
problems,  each  from  its  own  point  of  view,  and  each  in 
connection  with  its  own  subject  of  investigation.  As  a 
matter  of  fact,  the  field  of  work  as  theoretically  outlined 
would  require  such  a  vast  variety  of  training,  that  no 
single  person  could  possibly  hope  to  master  it.  The  special 
task  that  is  actually  assigned  at  the  present  time  to  the 
anthropologist  is  the  investigation  of  the  primitive  tribes 
of  the  world  that  have  no  written  history,  that  of  pre- 
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historic  remains  and  of  the  types  of  man  inhabiting  the 
world  at  present  and  in  past  times.  It  will  be  recognized 
that  this  limitation  of  the  field  of  work  of  the  anthro- 
pologist is  more  or  less  accidental,  and  originated  because 
other  sciences  occupied  part  of  the  ground  before  the  de- 
velopment of  modem  anthropology. 

It  implies,  however,  also  a  point  of  view  fundamentally 
distinct  from  that  of  history  in  the  narrow  sense  of  the 
term.  In  history  we  are,  on  the  whole,  concerned  with 
events  only  that  have  had  an  influence  upon  the  develop- 
ment of  our  own  civilization;  in  anthropology  the  life  of 
every  people  of  the  world  is  equally  important.  There- 
fore, in  a  wider  sense,  it  is  impossible  to  exclude  any  part 
of  mankind  from  the  considerations  of  anthropology.  The 
results  of  studies  carried  on  by  the  historian  and  by  the 
sinologist  must  not  be  neglected  by  the  anthropologist  in 
his  endeavors  to  investigate  the  history  of  mankind  and 
its  controlhng  forces.  It  will  thus  be  seen  that  anthro- 
pology differs  from  history,  and  resembles  the  natural 
sciences  in  its  endeavor  to  disregard  the  subjective  values 
of  historical  happenings;  that  it  tries  to  consider  them  ob- 
jectively, simply  as  a  sequence  of  events,  regardless  of 
their  influence  upon  the  course  of  our  own  civilization. 

In  the  vastness  of  the  outlook  over  the  unwritten  history 
of  past  ages,  the  individual  is  merged  entirely  in  the  social 
imit  of  which  he  forms  a  part,  and  we  see  in  the  dim  dis- 
tance of  time  and  space  only  the  movements  of  peoples,  the 
emergence  of  new  types  of  man,  the  gradual  development 
of  new  forms  of  civilization,  and  a  constant  repetition  of 
processes  of  integration  and  disintegration  of  peoples  and 
cultures.  Prehistoric  remains,  characteristics  of  bodily 
form,  traits  of  language,  industrial  and  economic  achieve- 
ments, peculiar  customs  and  beliefs,  are  the  only  evidence 
that  we  can  use,— evidence  that  was  little  regarded  by 
history  until  the  anthropological  standpoint  began  to  de- 
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velop.  Thus  it  happens  that  although  the  anthropologist 
may  not  be  able,  owing  to  the  specialization  of  the  methods 
of  inquiry,  to  investigate  problems  like  those  dealing  with 
the  modern  history  of  Europe  and  China,  the  historian  and 
the  sinologist  will  be  able  to  view  their  problems  from  an 
anthropological  standpoint.  With  the  increase  of  our 
knowledge  of  the  peoples  of  the  world,  specialization  must 
increase,  and  anthropology  will  become  more  and  more  a 
method  that  may  be  applied  by  a  great  number  of  sciences, 
rather  than  a  science  by  itself. 

We  shall  next  take  up  a  consideration  of  the  results  of 
the  biological  and  psychological  researches  carried  on  by 
anthropologists.  It  is  somewhat  remarkable  that  these 
two  large  branches  of  investigation  have  remained  quite 
separate,  and  that  the  results  of  the  one  throw  little  light 
upon  the  problems  of  the  other.  Biological  anthropology 
has  concerned  itself  chiefly  with  the  classification  of  races, 
their  relations  to  their  predecessors  and  ultimately  to  the 
higher  animals;  and  little  progress  has  been  made  in  the 
clearing-up  of  the  genealogical  relations  of  distinct  types. 
Diligent  search  has  revealed  a  number  of  lower  forms 
which  lived  during  the  early  quaternary  and  the  late  ter- 
tiary periods  that  help  a  little  in  bridging  the  wide  gap  be- 
tween man  and  animal ;  but  we  are  still  entirely  in  the  dark 
regarding  the  origin  of  the  fundamental  races  and  of  the 
types  of  man.  Since  observations  in  diflFerent  geographical 
areas  showed  at  an  early  time  the  differentiation  of  local 
types,  which  it  was  difficult  to  define  in  words,  anthropology 
was  the  first  of  the  biological  sciences  to  have  recourse  to 
metrical  methods;  and  the  whole  modem  development  of 
biometry  takes  its  origin  in  the  application  of  methods 
developed  by  anthropologists,  and  by  means  of  which  fine 
distinctions  between  closely  related  types  can  be  discov- 
ered.   Originally  the  metrical  methods  of  anthropologists 
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were  used  for  purely  taxonomic  ends,  for  the  description 
of  distinct  types;  and  for  years  chief  attention  has  been 
paid  to  the  classification  of  the  types  of  man  according  to 
their  similarities,  and  to  speculation  on  their  relationships; 
but,  owing  to  the  influence  of  Francis  Galton  and  his  suc- 
cessors, we  are  gradually  outgrowing  this  condition,  and 
we  see  that  more  and  more  problems  relating  to  the  influ- 
ence of  social  and  geographical  environment,  of  heredity, 
of  race  mixture  and  selection,  are  made  the  subject  of 
study.  This  development  has  been  closely  associated  with 
the  growth  of  biometric  methods  applied  to  zoology  and 
botany. 

One  of  the  important  facts  that  has  been  recognized  by 
a  study  of  the  morphology  of  the  races  is  that  man  must 
be  considered  as  a  domesticated  animal,  and  that  even  those 
tribes  which  are  industrially  the  most  primitive  are  some- 
what removed  from  the  anatomical  conditions  characteriz- 
ing the  wild  animals.  It  appears,  however,  that  the  degree 
of  domestication  has  strongly  increased  with  the  growing 
complexity  of  industrial  organization;  and  most  of  the 
races  of  the  present  day  are  anatomically  in  the  same  con- 
dition as  those  types  of  domesticated  animals  which  are 
highly  modified  by  regular  feeding  and  by  disuse  of  a 
considerable  portion  of  the  muscular  system,  without,  how- 
ever, having  been  subjected  to  any  considerable  artificial 
selection.  This  seems  to  be  one  of  the  causes  of  the  high 
degree  of  variability  of  the  races  of  man. 

While  it  is  not  yet  possible  to  express  definite  views  in 
regard  to  the  relationship  of  the  races  of  man,  a  few  facts 
stand  out  boldly.  We  recognize  that  the  two  extreme 
types  of  mankind  are  represented,  on  the  one  hand  by  the 
Negro  race,  on  the  other  hand  by  the  Mongoloid  race. 
The  former  of  these  includes  the  races  of  Africa  and  many 
of  those  inhabiting  the  large  islands  surroimding  Aus- 
tralia; the  other  includes  the  people  of  eastern  Asia  and 
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of  America.  The  other  strongly  divergent  types  of  man 
can  most  readily  be  classed  with  these  two  fundamental 
types,  and  may  perhaps  be  considered  as  mutants  which 
developed  at  an  early  period.  Thus  we  find  affiliated  with 
the  Negro  race  two  divergent  types,  nevertheless  appar- 
ently closely  related  to  it,— the  dwarfish  South  African, 
who  is  perhaps  intimately  related  to  the  many  isolated 
dwarfish  tribes  of  other  parts  of  Africa  and  southern  Asia; 
and  the  Australian.  The  Mongoloid  type,  on  the  other 
hand,  has  also  a  considerable  number  of  affiliated  types, 
which  may  perhaps  represent  mutants  of  this  type.  Here 
belong  the  Malay  of  southeastern  Asia,  the  Ainu  of  north- 
em  Japan,  and  perhaps  the  European.  If  we  base  our 
conception  of  the  division  of  mankind  on  this  broad  out- 
line, it  would  appear  that  two  large  divisions  were  estab- 
lished at  an  early  geological  period,— the  race  of  the 
Indian  Ocean,  which  represents  all  the  Negroid  types; 
and  the  race  of  the  Pacific  Ocean,  which  represents  the 
Mongoloid  and  affiliated  types.  The  enormous  increase  in 
the  number  of  Europeans  during  the  last  two  or  three 
thousand  years,  and  their  rapid  spread  over  the  siurf ace  of 
the  globe,  disturb  the  clearness  of  this  view;  but  we  must 
remember  that  the  white  race  represented  originally  only 
a  very  small  part  of  mankind,  and  occupied  only  a  small 
portion  of  the  inhabited  world. 

What  relation  the  two  principal  types  may  have  had  to 
the  predecessor  of  mankind  which  is  represented  by  the 
early  quaternary  race  of  Europe  is  unknown. 

The  history  of  the  spread  of  these  large  races  over  the 
continents  remains  also,  to  a  great  extent,  obscure.  It 
seems  likely,  however,  that  the  race  of  the  Pacific  Ocean 
immigrated  into  America  at  a  very  early  time,  and  that 
after  the  retreat  of  the  ice-sheet  it  swept  back  into  northern 
Asia  and  re-established  itself  in  the  whole  northern  part 
of  the  Old  World,  which  had  been  uninhabited  for  long 
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periods.  Much  of  this,  however,  remains  hypothesis, 
which  may  be  confirmed  or  disproved  by  further  studies. 

While  the  divergence  of  the  types  of  man  suggests  that 
the  tendency  to  form  mutants  has  been  ever-present,  it 
would  seem  that  the  varieties  which  have  survived  up  to 
the  present  time  have  been  exceedingly  stable,  within  the 
limits  of  their  characteristic  ranges  of  variation.  The  hu- 
man remains  foimd  in  Europe,  which  undoubtedly  date 
back  many  thousands  of  years,  and  the  remains  of  ancient 
Egypt,  both  of  which  may  be  compared  with  the  types 
represented  in  the  modem  population  of  those  coimtries, 
are  much  like  the  modem  forms,  and  apparently  no  change 
of  type  has  occurred  in  these  districts  for  thousands  of 
years.  The  same  stability  of  race  types  manifests  itself  in 
cases  of  mixture.  It  would  seem  that  among  the  human 
races  there  is  a  strong  tendency  for  hybrids  to  revert  to 
either  parental  type  without  forming  an  intermediate  race. 
Thus  we  find  that  in  western  Asia  the  low-headed  Semitic 
type  and  the  high-headed  Armenian  type  persist,  although 
an  intermingling  of  these  people  has  been  going  on  for 
thousands  of  years. 

Nevertheless  an  influence  of  environment  must  be  recog- 
nized. It  may  be  observed,  for  instance,  in  the  develop- 
ment of  the  European  after  his  immigration  into  America. 
It  may  be  recognized  in  the  minute  but  noticeable  differ- 
ences of  types  in  various  parts  of  Europe  and  in  different 
occupations,  in  the  acceleration  of  growth  of  children  of 
well-to-do  classes,  and  in  the  stunting  and  retarding  effect 
of  mal-nutrition.  Whether,  however,  these  effects  can  be 
considered  as  permanent,  is  a  question  that  is  still  entirely 
open. 

Our  investigations  of  the  permanence  and  relationships 
of  human  types  have  also  shown  that  it  is  exceedingly 
difficult,  if  not  impossible,  to  find  what  might  be  called  a 
pure  type,  and  the  endeavors  to  find  pure  races  through  a 
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mixture  of  which  the  present  variable  tjrpes  may  have 
originated  must  be  given  up.  We  have  reoognized  that 
the  transitions  between  types  are  so  gradual,  and  in  so 
many  different  directions,  that  the  establishment  of  any 
one  of  the  series  as  a  primary  type  would  be  quite  arbi- 
trary. All  the  nations  of  modem  times,  and  those  of  Eu- 
rope not  less  than  those  of  other  continents,  are  equally 
mixed;  and  the  racial  purity  on  which  European  nations 
like  to  pride  themselves  does  not  exist. 

In  still  other  directions  have  the  investigations  of  an- 
tiut)pology  rudely  shattered  some  of  our  cherished  illu- 
sions. It  has  been  tacitly  assumed  and  loudly  proclaimed 
that  one  of  the  effects  of  advance  in  civilization  has  been 
the  improvement  of  the  physical  organization  of  the  hu- 
man body,  and  particularly  of  the  central  nervous  system. 
At  the  present  time  we  are  not  so  apt  to  accept  this  assump- 
tion as  proved.  No  progressive  development  of  the 
nervous  system  in  regard  to  complexity  of  connections  or 
in  regard  to  size  has  so  far  been  proved.  A  critical  exam- 
ination of  the  facts  leaves  the  desire  to  feel  ourselves  as 
superiors  to  our  fellow-beings  as  almost  the  sole  support 
of  this  contention.  The  question  involved  is,  of  course,  a 
very  important  one,  and  forms  an  aspect  of  the  general 
question  of  the  transmission  of  acquired  characters;  but 
our  present  attitude  can  only  be  one  for  a  demand  for 
further  investigation. 

A  word  should  also  be  said  about  the  question  of  the  dif- 
ference of  mental  ability  in  different  races.  Here  also  the 
evidence  given  by  anthropology  does  not  sustain  the  claim 
of  superiority  of  any  race  over  the  others.  All  the  argu- 
ments that  have  been  brought  forward  to  prove  the  su- 
periority of  the  white  race  over  all  others  can  readily  be 
explained  by  other  anthropological  considerations.  Tliere 
are  differences  in  form  and  size  of  the  brains  of  different 
races,  but  the  variability  within  each  race  is  so  great  that 
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the  small  average  differences  between  distinct  racial  types 
are  almost  insignificant  as  compared  to  the  total  range  of 
racial  variability;  and  if  we  base  our  inferences  entirely 
on  the  results  of  anatomical  study,  it  would  seem  that 
there  is  no  reason  to  believe  that  the  bulk  of  the  people 
constituting  two  distinct  races  might  not  be  approximately 
on  the  same  level.  Nevertheless  it  seems  reasonable  to 
assume  that  the  differences  in  form  of  the  body  must  be 
accompanied  by  differences  in  fimction,  and  we  may  sup- 
pose that  there  may  be  certain  peculiarities  in  the  general 
mental  tendencies  of  each  race,  only  we  must  guard 
against  the  inference  that  divergence  from  the  European 
type  is  synonymous  with  inferiority. 

The  history  of  development  of  the  mental  side  of  anthro- 
pology has  been  quite  different  from  the  growth  of  physical 
anthropology.  While  in  the  latter  branch  of  our  science 
the  differences  between  himian  types  were  the  first  to  at- 
tract attention,  it  was  the  similarity  in  cultural  types 
f  oimd  in  remote  regions  which  first  impressed  itself  upon 
ethnologists.  A  comparison  of  the  descriptions  of  the  cus- 
toms of  primitive  peoples  the  world  over  brought  out 
analogies  in  ever-increasing  nimiber.  These  were  early  cor- 
related with  general  impressions  regarding  the  degrees  of 
civilization;  and  thus  it  happened  that  one  of  the  most 
difiScult  and  complex  problems  of  ethnology— namely,  the 
question  of  the  general  typical  evolution  of  the  history  of 
civilization  of  mankind— was  the  first  to  receive  attention. 
I  cannot  pass  this  subject  by  without  mentioning  the  deep 
impression  made  by  men  like  Tylor  and  Bachofen,  Mor- 
gan and  Spencer,  who  were  among  the  first  to  present  the 
data  of  anthropology  as  illustrating  the  history  of  civili- 
zation. 

The  development  of  this  side  of  anthropology  was 
stimulated  by  the  work  of  Darwin  and  his  successors,  and 
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its  fundamental  ideas  can  be  understood  only  as  an  appli- 
cation of  the  theory  of  biological  evolution  to  mental  phe- 
nomena. The  conception  that  the  manifestations  of  ethnic 
life  represent  a  series,  which  from  simple  beginnings  has 
progressed  to  the  complex  type  of  modem  civilization,  has 
been  the  imderlying  thought  of  this  aspect  of  anthro- 
pological science. 

The  arguments  in  support  of  the  theory  that  the  de- 
velopment of  civilization  has  followed  a  similar  course 
ever5rwhere,  and  that  among  primitive  tribes  we  may  still 
recognize  the  stages  through  which  our  own  civilization 
has  passed,  are  largely  based  on  the  similarities  of  types 
of  culture  f  oimd  in  distinct  races  the  world  over,  but  also 
on  the  occurrence  of  peculiar  customs  in  our  own  civiliza- 
tion, which  can  be  imderstood  only  as  survivals  of  older 
customs,  that  had  a  deeper  significance  at  an  earlier  time, 
and  which  are  still  found  in  full  vigor  among  primitive 
people. 

It  is  necessary  to  point  out  at  least  a  few  of  the  aspects 
of  this  general  problem,  in  order  to  make  clear  the  signifi- 
cance of  the  evolutionary  theory  of  human  civilization. 

The  social  organization  of  primitive  tribes  shows  similar 
traits  in  many  different  parts  of  the  world.  Instead  of 
coimting  descent  in  the  way  we  do,  many  tribes  consider 
the  child  as  a  member  only  of  its  mother's  family,  and 
coimt  blood-relationship  only  in  the  maternal  line;  so  that 
cousins  on  the  mother's  side  are  considered  as  near  rela- 
tives, while  cousins  on  the  father's  side  are  considered  as 
only  distantly  related.  Other  tribes  have  a  strict  paternal 
organization,  so  that  the  child  belongs  only  to  the  father's 
family,  not  to  the  mother's,  while  still  others  follow  the 
same  principles  that  we  adhere  to,  reckoning  relationships 
in  both  directions.  Connected  with  these  customs  is  the 
selection  of  the  domicile  of  the  newly  married  couple,  who 
sometimes  reside  with  the  wife's  tribe  or  family,  sometimes 
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with  the  man's  tribe  or  family.  When  the  couple  take  up 
their  residence  with  the  social  group  to  which  the  wife 
belongs,  it  is  often  foimd  that  the  man  is  treated  as  a 
stranger  imtil  his  first  child  is  bom.  These  phenomena 
have  been  made  the  subject  of  thorough  studies,  and  the 
observation  has  been  made  that  apparently  the  customs  of 
residence  and  of  descent  are  closely  associated.  As  a 
result  of  these  inquiries  the  conclusion  has  been  drawn  that 
everywhere  maternal  institutions  precede  paternal  institu- 
tions, and  that  the  social  organization  of  mankind  was 
such  that  originally  perhaps  no  distinct  family  organiza- 
tion existed;  that  later  on  maternal  institutions  developed, 
which  in  turn  were  followed  by  paternal  institutions,  and 
again  by  the  system  of  coimting  blood-relationship  equally 
in  maternal  and  paternal  lines. 

Similar  results  were  obtained  by  the  study  of  himian 
inventions.  It  has  been  observed  that  apes  and  monkeys 
sometimes  use  stones  for  defence,  and  in  a  way  the 
artificial  shelters  of  animals  indicate  the  beginnings  of 
invention.  In  this  sense  we  may  seek  for  the  origin  of 
implements  and  utensils  among  animals.  In  the  earliest 
times  when  human  remains  appear  on  the  surface  of  the 
earth,  we  find  man  using  simple  stone  implements  which 
are  formed  by  rough  chipping,  but  the  multiplicity  of 
forms  of  implements  increases  quite  rapidly.  Since  many 
implements  may  have  been  made  of  perishable  materials, 
we  are  not  able  to  tell  whether  at  a  very  early  time  the 
implements  and  utensils  used  were  really  confined  to  the 
few  stone  objects  that  may  now  be  recovered;  but  certainly 
the  implements  were  few,  and,  comparatively  speaking, 
simple.  From  this  time  on,  the  uses  of  fire,  and  of  tools  for 
cutting  and  striking,  for  scraping  and  perforating,  have 
increased  in  number  and  complexity,  and  a  gradual  de- 
Telopment  may  be  traced  from  the  simple  tools  of  primitive 
man  to  the  complex  machinery  of  our  times.  The  inventive 
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genius  of  all  races  and  of  unnumbered  individuals  has  con- 
tributed to  the  state  of  industrial  perfection  in  which  we 
find  ourselves.  On  the  whole,  inventions,  once  made,  have 
been  kept  with  great  tenacity,  and,  owing  to  incessant 
additions,  the  available  resources  of  mankind  have  con- 
stantly been  increased  and  multiplied. 

Researches  on  art  have  led  to  similar  results.  Investi- 
gators have  endeavored  to  show,  that,  since  the  cave- 
dwellers  of  France  drew  the  outlines  of  the  reindeer  and 
mammoth  on  bone  and  antler,  man  has  tried  to  reproduce 
in  pictographic  design  the  animals  of  the  region  in  which 
he  lived.  In  the  artistic  productions  of  many  people,  de- 
signs have  been  foimd  which  are  readily  associated  with 
pictographic  presentations,  which,  however,  have  lost  their 
realism  of  form,  and  have  become  more  and  more  conven- 
tional; so  that  in  many  cases  a  purely  decorative  motive 
has  been  interpreted  as  developed  from  a  realistic  picto- 
graph,  gradually  breaking  up  imder  the  stress  of  esthetic 
motives.  The  islands  of  the  Pacific  Ocean,  New  Guinea, 
South  America,  Central  America,  prehistoric  Europe, 
have  furnished  examples  for  this  line  of  development, 
which  therefore  was  recognized  as  one  of  the  important 
tendencies  of  the  evolution  of  hmnan  decorative  art,  which 
was  described  as  beginning  with  realism,  and  as  leading 
through  symbolic  conventionalism  to  purely  esthetic  mo- 
tives. 

Religion  has  furnished  another  example  of  typical  evo- 
lution in  human  thought.  At  an  early  time  man  began  to 
think  and  ponder  about  the  phenomena  of  nature.  Every- 
thing appeared  to  him  in  an  anthropomorphic  form  of 
thought;  and  thus  the  first  primitive  concepts  regarding 
the  world  came  into  being,  in  which  the  stone,  the  moun- 
tain, the  heavenly  orbs,  were  viewed  as  animate  anthro- 
pomorphic beings  endowed  with  will-power,  and  willing  to 
help  man  or  threatening  to  endanger  him.    The  observa- 
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tion  of  the  activities  of  man's  own  body  and  of  his  mind 
led  to  the  formulation  of  the  idea  of  a  soul  independent 
from  the  body;  and  with  increasing  knowledge  and  with 
increasing  philosophic  thought,  religion  and  science  grew 
out  of  these  simple  beginnings. 

The  sameness  of  all  these  phenomena  in  different  parts 
of  the  world  has  been  considered  as  proof  not  only  of  the 
fundamental  unity  of  the  mind  of  all  the  races  of  man,  but 
also  of  the  truth  of  the  theory  of  evolution  of  civilization; 
and  thus  a  grand  structure  has  been  reared,  in  which  we 
see  our  present  civilization  as  the  necessary  outcome  of  the 
activities  of  all  the  races  of  man,  that  have  risen  in  one 
grand  procession,  from  the  simplest  beginnings  of  culture, 
through  periods  of  barbarism,  to  the  stage  of  civilization 
that  they  now  occupy.  The  march  has  not  been  equally 
rapid;  for  some  are  still  lagging  behind,  while  others  have 
forged  forward,  and  occupy  the  first  places  in  the  general 
advance. 

While  this  evolutionary  aspect  has  occupied  the  centre 
of  attention  for  a  long  time,  another  view  of  the  field  of 
the  phenomena  of  ethnology  was  defended  by  Bastian,— 
a  view  which  makes  its  influence  felt  ever  more  deeply  as 
times  goes  on.  The  sameness  of  the  forms  of  thought 
found  in  regions  wide  apart  appeared  to  Bastian  as  a 
proof  of  the  unity  of  the  hiunan  mind,  but  it  also  sug- 
gested to  him  that  the  forms  of  thought  follow  certain 
definite  types,  no  matter  in  what  surroimdings  man  may 
live,  and  what  may  be  his  social  and  historical  relations. 
In  the  varieties  of  thought  found  among  peoples  of  distant 
areas  he  saw  the  influence  of  geographical  and  social 
environment  upon  these  fimdamental  forms  of  thought, 
which  were  called  by  him  elementary  ideas.  Bastian's 
theory  of  the  permanence  of  forms  of  thought  is  related 
to  Dilthey's  conception  of  the  limitation  of  possible  types 
of  philosophy;  and  the  similarity  of  the  line  of  thoughts  of 
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these  two  men  appears  also  clearly  in  Bastian's  constant 
references  to  the  theories  of  philosophers  as  compared  to 
the  views  held  by  primitive  man.  From  Bastian's  view- 
point the  question  of  a  single  or  multiple  type  of  evolution 
of  civilization  appeared  irrelevant.  The  important  phe- 
nomenon in  his  mind  was  the  fimdamental  sameness  of 
forms  of  human  thought  in  all  forms  of  culture,  no  matter 
whether  they  were  advanced  or  primitive. 

In  the  views  as  propoimded  by  him,  a  certain  kind  of 
mysticism  may  be  recognized,  in  so  far  as  the  elementary 
ideas  are  to  his  mind  intangible  entities.  No  further 
thought  can  possibly  unravel  their  origin,  because  we  our- 
selves are  compelled  to  think  in  the  forms  of  these  elemen- 
tary ideas. 

In  a  way  the  evolutionists  and  Bastian  represent  thus, 
the  former  the  historical  point  of  view,  the  latter  a  psycho- 
logical point  of  view,  in  the  field  of  ethnology.  More 
recent  discussions  have  taken  up  both  threads  of  investiga- 
tion, and  both  views  are  slowly  undergoing  a  number  of 
radical  changes. 

With  increasing  knowledge  of  the  data  of  anthropology, 
the  forms  of  society,  of  religion,  of  art,  and  the  develop- 
ment of  invention,  do  not  seem  quite  so  simple  as  they 
appeared  to  earlier  investigators.  Attempts  were  made 
to  fit  the  hypothetical  typical  evolution  of  mankind  to 
the  historical  development  of  culture  in  different  parts 
of  the  world,  so  far  as  it  had  been  reconstructed. 
Thus  an  opportimity  was  given  to  examine  the  cor- 
rectness of  the  accepted  theory.  As  soon  as  this  was 
done,  peculiar  difiiculties  developed,  which  showed  that 
the  theory  was  hardly  ever  applicable  to  specific  cases, 
and  that  the  actual  development,  as  it  was  traced  by  his- 
torical reconstruction,  differed  considerably  from  the  theory. 
From  this  investigation  has  developed  an  entirely  new 
view  regarding  the  relation  of  different  races.    We  begin 
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to  recognize  that  in  prehistoric  times  transmission  of  cul- 
tm'al  elements  has  been  ahnost  milimited,  and  that  the 
distances  over  which  inventions  and  ideas  have  been  carried 
cover  whole  continents.  As  an  instance  of  the  rapidity 
with  which  cultm'al  achievements  are  transmitted,  may  be 
mentioned  the  modem  history  of  some  cultivated  plants. 
Tobacco  was  introduced  into  Africa  after  the  discovery  of 
America,  and  it  took  little  time  for  this  plant  to  spread 
over  the  whole  continent;  so  that  at  the  present  time  it 
enters  so  deeply  into  the  whole  culture  of  the  Negro  that 
nobody  would  suspect  its  foreign  origin.  We  find  in  the 
same  way  that  the  banana  has  pervaded  almost  the  whole 
of  South  America;  and  the  history  of  Indian-corn  is  an- 
other example  of  the  incredible  rapidity  with  which  a  use- 
ful cultural  acquisition  may  spread  over  the  whole  world. 
The  history  of  the  horse,  of  cattle,  of  the  European  grains, 
illustrates  that  similar  conditions  prevailed  in  prehistoric 
times.  These  animals  and  plants  occur  over  the  whole 
width  of  the  Old  World,  from  the  Atlantic  Ocean  to  the 
shores  of  the  Pacific.  The  use  of  milk  was  probably  dis- 
seminated in  a  similar  way  at  an  early  time;  so  that  when 
the  people  of  the  world  enter  into  our  historic  knowledge, 
we  find  milk  used  all  over  Europe,  Africa,  and  the  western 
part  of  Asia. 

Perhaps  the  best  proof  of  transmission  is  contained  in 
the  folk-lore  of  the  tribes  of  the  world.  Nothing  seems  to 
travel  as  readily  as  fanciful  tales.  We  know  of  certain 
complex  tales,  which  cannot  possibly  have  been  invented 
twice,  that  are  told  by  the  Berber  in  Morocco,  by  the  Ital- 
ians, the  Irish,  the  Russians,  in  the  jimgles  of  India,  in  the 
highlands  of  Tibet,  on  the  tundras  of  Siberia,  and  on  the 
prairies  of  North  America;  so  that  perhaps  the  only  parts 
of  the  world  not  reached  by  them  are  South  Africa,  Aus- 
tralia, Polynesia,  and  South  America.  The  examples  of 
such  transmission  are  quite  niunerous,  and  we  begin  to  see 
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that  the  early  inter-relation  of  the  races  of  man  was  almost 
worldwide. 

It  follows  from  this  observation  that  the  culture  of  any- 
given  tribe,  no  matter  how  primitive  it  may  be,  can  be 
fully  explained  only  when  we  take  into  consideration  its 
inner  growth  as  well  as  its  relation  to  the  culture  of  its 
near  and  distant  neighbors  and  the  effect  that  they  may 
have  exerted. 

The  sameness  of  a  number  of  f  imdamental  ideas  and 
inventions  has  suggested  to  some  investigators  the  belief 
that  there  are  old  cultural  achievements  belonging  to  a 
period  previous  to  the  general  dispersion  of  the  human 
race,— a  theory  that  has  some  points  in  its  favor,  though 
its  correctness  cannot  be  proved. 

An  important  theoretical  consideration  has  also  shaken 
our  faith  in  the  correctness  of  the  evolutionary  theory  as 
a  whole.  It  is  one  of  the  essential  traits  of  this  theory  that, 
in  general,  civilization  has  developed  from  simple  forms  to 
complex  forms,  and  that  extended  fields  of  hmnan  culture 
have  developed  imder  more  or  less  rationalistic  impulses. 
Of  late  years  we  are  beginning  to  recognize  that  human 
culture  does  not  always  develop  from  the  simple  to  the 
complex,  but  that  in  many  aspects  two  tendencies  inter- 
cross,—one  from  the  complex  to  the  simple,  the  other  from 
the  simple  to  the  complex.  It  is  obvious  that  the  history  of 
industrial  development  is  almost  throughout  that  of  in- 
creasing complexity.  On  the  other  hand,  hmnan  activities 
that  do  not  depend  upon  reasoning  do  not  show  a  similar 
type  of  evolution. 

It  is  perhaps  easiest  to  make  this  clear  by  the  example  of 
language,  which  in  many  respects  is  one  of  the  most  im- 
portant evidences  of  the  history  of  hmnan  development 
Primitive  languages  are,  on  the  whole,  complex.  Minute 
differences  in  point  of  view  are  given  expression  by  means 
of  granmiatical  forms;  and  the  grammatical  categories  of 
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Latin,  and  still  more  so  those  of  modem  English,  seem 
crude  when  compared  to  the  complexity  of  psychological 
or  logical  forms  which  primitive  languages  recognize,  but 
which  in  our  speech  are  disregarded  entirely.  On  the  whole, 
the  development  of  languages  seems  to  be  such  that  the 
nicer  distinctions  are  eliminated,  and  that  it  begins  with 
complex  and  ends  with  simpler  forms,  although  it  must 
be  acknowledged  that  opposite  tendencies  are  not  by  any 
means  absent. 

Similar  observations  may  be  made  on  the  art  of  primitive 
man.  In  music  as  well  as  in  decorative  design  we  find  a 
complexity  of  rhythmic  structure  which  is  imequalled  in 
the  popular  art  of  our  day.  In  music,  particularly,  this 
complexity  is  so  great  that  the  art  of  a  skilled  virtuoso  is 
taxed  in  the  attempt  to  imitate  it.  If  once  it  is  recognized 
that  simplicity  is  not  always  a  proof  of  antiquity,  it  will 
readily  be  seen  that  the  theory  of  the  evolution  of  civiliza- 
tion rests  to  a  certain  extent  on  a  logical  error.  The  classi- 
fication of  the  data  of  anthropology  in  accordance  with  their 
simplicity  has  been  re-interpreted  as  an  historical  sequence, 
without  an  adequate  attempt  to  prove  that  the  simpler 
antedated  the  more  complex. 

Notwithstanding  this  serious  criticism,  much  of  the  older 
theory  seems  plausible;  but  presmnably  a  thorough  re- 
vision and  a  more  individualized  aspect  of  the  development 
of  civilization  in  different  parts  of  the  world  will  become 
necessary. 

The  psychological  aspect  of  anthropology,  which  was 
first  emphasized  by  Bastian,  is  also  imdergoing  rapid 
development,  particularly  in  so  far  as  the  problem  of  the 
origin  of  elementary  ideas  is  concerned,  the  investigation 
of  which  Bastian  considered  as  impossible.  Here,  again, 
the  study  of  language  promises  to  point  the  way  in  which 
many  of  our  problems  may  find  their  solution.  I  have 
stated  before  that  the  languages  of  primitive  tribes  are, 

28 


on  the  whole,  complex,  and  differentiate  nicely  between 
categories  of  thought.  It  is  very  remarkable  to  find  that 
these  categories,  which  can  be  discovered  only  by  an  ana- 
lytical study  of  the  languages,  and  which  are  unknown  to 
the  speakers  of  these  languages,  although  they  are  con- 
stantly used,  coincide  wiih  categories  of  thought  which 
have  been  discovered  by  philosophers.  It  would  be  possi- 
ble to  find  in  the  languages  of  primitive  people  gram- 
matical forms  corresponding  to  a  variety  of  philosophical 
systems;  and  in  this  we  may  perhaps  recognize  one  of  the 
most  brilliant  proofs  of  the  correctness  of  Bastian's  and 
Dilthey's  theory  of  the  existence  of  a  limited  number  of 
types  of  thought. 

We  infer  from  these  linguistic  facts  that  the  categories 
of  thought,  and  the  forms  of  action,  that  we  find  among  a 
people,  do  not  need  to  have  been  developed  by  conscious 
thought,  but  that  they  have  grown  up  owing  to  the  funda- 
mental organization  of  the  human  mind.  Linguistic 
evidence  is  of  such  great  value,  because  granunatical  cate- 
gories and  forms  have  never  risen  into  the  consciousness 
of  the  speaker,  while  in  almost  all  other  ethnological 
phenomena  people  have  come  to  observe  what  they  think 
and  what  they  do.  With  the  moment  that  activities  and 
thoughts  rise  into  consciousness  they  become  the  subject 
of  speculation ;  and  for  this  reason  the  peoples  of  the  world, 
primitive  as  well  as  more  advanced,  are  ever  ready  to  give 
explanations  of  their  customs  and  beliefs.  The  importance 
of  the  constant  occurrence  of  such  secondary  explanations 
cannot  be  overrated.  They  are  ever  present.  The  inves- 
tigator who  inquires  into  the  history  of  institutions  and  of 
customs  will  always  receive  explanations  based  on  sudi 
secondary  interpretation,  which,  however,  do  not  represent 
the  history  of  the  custom  or  belief  in  question,  but  only  the 
results  of  speculation  in  regard  to  it. 

I  will  mention  one  other  psychological  point  that  seems 
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of  special  importance  in  the  discussion  of  the  significance 
of  primitive  culture  and  its  relation  to  more  advanced 
types.  In  primitive  culture  certain  activities  appear 
closely  connected  which  in  more  advanced  types  of  civili- 
zation have  no  longer  any  relation.  Thus  it  is  one  of  the 
f  imdamental  traits  of  primitive  culture  that  social  organi- 
zation and  religious  belief  are  inextricably  related.  To  a 
limited  extent  this  tendency  persists  in  our  own  civiliza- 
tion; but,  on  the  whole,  there  has  been  a  marked  tendency 
to  separate  social  and  political  organization,  and  religion. 
The  same  is  true  of  primitive  art  and  religion;  and  of 
primitive  science,  social  organization,  and  religion.  So 
far  as  we  are  able  to  investigate  the  causes  for  the  peculiar 
associations  between  these  varied  manifestations  of  ethnic 
life  and  the  history  of  their  gradual  disappearance,  we 
find  that  in  the  stream  of  consciousness  of  primitive  man  a 
sensory  stimulus  is  very  liable  to  release  strong  emotions, 
which  are  in  turn  connected  with  certain  groups  of  ideas. 
Thus  the  emotions  common  to  both  establish  associations 
between  groups  of  ideas  that  to  us  appear  entirely  unre- 
lated. For  the  same  reason  it  seems  impossible  for  primi- 
tive man  to  establish  those  purely  rationalistic  associations 
between  sense-impressions  and  acts  determined  by  volition 
which  are  characteristic  of  civilized  man.  A  study  of 
primitive  life  shows  that  particularly  every  customary  ac- 
tion attains  a  very  strong  emotional  tone,  which  increases 
the  stability  of  the  custom.  These  forces  are  still  acting  in 
our  own  civilization.  In  order  to  make  this  clear,  I  only 
need  to  remind  you  of  any  of  those  actions  which  we  call 
good  manners,  for  which  no  satisfactory  reason  can  be 
given;  which  nevertheless  have  acquired  an  emotional 
tone  so  strong  that  a  breach  of  good  manners  is  felt 
as  a  grave  offence.  It  would,  for  instance,  be  impossible 
to  give  a  reason  why  a  gentleman  should  not  be  allowed  to 
keep  on  his  hat  indoors,  while  it  is  good  form  for  a  lady 
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to  do  so;  and  the  instantaneous  judgment  by  which  we 
characterize  an  offender  against  iliese  rules  as  rude,  and 
the  discomfort  felt  when  we  imwittingly  conunit  a  breadi 
of  good  manners,  show  how  deep-seated  their  emotional 
values  are. 

There  is  no  doubt  that  the  further  pursuit  of  the  psycho- 
logical investigation,  which  has  hardly  been  begun,  will 
help  us  to  find  a  more  satisfactory  explanation  of  many 
anthropological  phenomena  than  those  that  we  have  been 
able  to  give  heretofore. 

You  will  perceive  that  anthropology  is  a  science  that  is 
only  beginning  to  find  its  own  bearings,  that  many  of  the 
fundamental  questions  are  still  open  to  discussion,  and 
that  the  promising  lines  of  approach  are  just  opening. 

Nevertheless,  anthropology  has  been  able  to  teadh  cer- 
tain facts  that  are  of  importance  in  ouor  common  every-day 
life.  Owing  to  the  breadth  of  its  outlook,  anthropology 
teaches  better  than  any  other  science  the  relativity  of  the 
values  of  civilization.  It  enables  us  to  free  ourselves  from 
the  prejudices  of  our  civilization,  and  to  apply  standards 
in  measiuing  our  achievements  that  have  a  greater  abso- 
lute truth  than  those  derived  from  a  study  of  our  civiliza- 
tion alone.  The  differences  between  ouor  civilization  and 
another  type  in  which  perhaps  less  stress  is  laid  upon  the 
rationalistic  side  of  our  mental  activities  and  more  upon 
the  emotional  side,  or  in  which  the  outer  manifestations  of 
culture,  as  expressed  in  manner  and  dress,  differ  from 
ours,  appear  less  as  differences  in  value  than  as  differences 
in  kind.  This  broader  outlook  may  also  help  us  to  recog- 
nize the  possibility  of  lines  of  progress  whidi  do  not 
happen  to  be  in  accord  with  the  dominant  ideas  of  our 
times. 

Anthropology  may  also  teach  a  better  understanding 
of  ouj*  own  activities.    We  pride  ourselves  on  following 
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the  dictates  of  reason  and  carrying  out  our  carefully 
weighed  convictions.  The  fact  which  is  taught  by  anthro- 
pology,—that  man  the  world  over  believes  that  he  follows 
the  dictates  of  reason,  no  matter  how  unreasonably  he  may 
act,— and  the  knowledge  of  the  existence  of  the  tendency 
of  the  human  mind  to  arrive  at  a  conclusion  first  and  to 
give  the  reasons  afterwards,  will  help  us  to  open  ouor  eyes; 
so  that  we  recognize  that  our  philosophic  views  and  our 
political  convictions  are  to  a  great  extent  determined  by 
our  emotional  inclinations,  and  that  the  reasons  which  we 
give  are  not  the  reasons  by  which  we  arrive  at  our  conclu- 
sions, but  the  explanations  which  we  give  for  our  conclu- 
sions. 

An  important  lesson  is  also  taught  by  the  course  the 
general  development  of  society  has  taken.  Primitive  social 
units  were  small,  and  the  members  possessed  a  strong  feel- 
ing of  solidarity  among  themselves  and  of  hostility  against 
all  aliens.  The  social  units  have  been  increasing  in  size 
through  all  ages.  Greater  individual  freedom  was  allowed 
to  the  members  of  the  groups,  and  the  feeling  of  hostility 
against  strangers  weakened.  We  are  still  in  the  middle  of 
this  development;  and  the  history  of  mankind  shows  that 
any  policy  which  oversteps  the  limits  of  necessary  self- 
protection  and  seeks  advancement  of  one  nation  by  a 
policy  disregarding  the  interests  of  others  is  bound  to  lose 
in  the  long-nm,  because  it  represents  an  older  type  of 
thought  that  is  gradually  disappearing. 

I  cannot  leave  my  subject  without  saying  a  word  in  re- 
gard to  the  help  that  anthropological  methods  may  render 
in  the  investigation  of  problems  of  public  hygiene,  of  race- 
mixture,  and  of  eugenics.  The  safe  methods  of  biologi- 
cal and  psychological  anthropometry  and  anthropology 
will  help  us  to  remove  these  questions  from  the  sphere  of 
heated  political  discussion  and  to  make  them  subjects  of 
calm  scientific  investigation. 
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I  HAVE  tried  to  outline  in  this  imperfect  picture  the 
methods,  aims,  and  hopes  of  anthropology.  The  definite 
facts  that  I  could  lay  before  you  are  few,  and  even  the 
ground-work  of  the  science  appears  hardly  laid.  Still 
I  hope  that  the  view  of  our  ultimate  aims  may  have  en- 
gendered the  feeling  that  we  are  striving  for  a  goal  whidi 
is  bound  to  enlighten  mankind,  and  which  will  be  helpful  in 
gaining  a  right  attitude  in  the  solution  of  the  problems  of 
life. 
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If  any  lajonan  were  to  ask  a  number  of  archaeologists  to 
give,  on  the  spur  of  the  moment,  a  definition  of  archaeology, 
I  suspect  that  such  a  person  might  find  the  answers  rather 
confusing.  He  would,  perhaps,  sympathize  with  Socrates 
who,  when  he  hoped  to  learn  from  the  poets  and  artisans 
something  about  the  arts  they  practised,  was  forced  to  go 
away  with  the  conviction  that,  though  they  might  them- 
selves be  able  to  accomplish  something,  they  certainly  could 
give  no  clear  account  to  others  of  what  they  were  trying  to 
do.  If  one  considers  some  of  the  current  definitions  of 
archaeology,  one  finds  them  often  so  inclusive  that  the  great 
subject  of  history  seems  forced  into  a  subordinate  position, 
or  else  history  may  seem  to  differ  from  archaeology  only 
in  the  fact  that  it  may  treat  of  present  events,  while  archae- 
ology deals  with  the  past.  Thus  one  of  the  greatest  classi- 
cal archaeologists  of  the  last  generation,  the  late  Sir  Charles 
Newton,  defines  archaeology  as  the  scientific  study  of  the 
human  past,  and  describes  its  three-fold  subject  matter  as 
oral,  written  and  monumental.  Such  a  definition  is  of 
course  enormously  inclusive  and,  as  might  be  expected,  it 
has  hardly  found  general  acceptance.  As  archaeological 
study  has  advanced,  the  tendency  has  been  to  confine  its 
subject  matter  to  the  material  remains  of  man's  past — 
material  remains  being  thought  of  as  a  sort  of  antithesis  to 
literary  remains,  or  written  documents,  which  fall  spe- 
cifically within  the  domain  of  history.    There  must,  how- 
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ever,  often  be  cases  where  a  written  record  bears  so  dose  a 
relation  to  a  material  monument  of  the  past  as  to  become 
wholly  archaeological  in  character,  and,  on  the  other  hand, 
there  may  be  material  monuments  which  are  so  closely  bound 
up  with  the  history  of  a  people  that  they  cannot  be  thought  of 
as  separate  from  thathistory.  So  a  general  definition  is  rather 
apt  to  break  down  when  it  comes  to  details  and  we  have  to 
be  content  with  some  inexactness.  Such  a  state  of  affairs  is 
pretty  sure  to  arise  in  connection  with  any  subject  whidi 
deals  specifically  with  man's  varied  social  activities,  and 
the  material  objects  which  result  from  his  activities  will 
naturally  be  as  varied  as  the  activities  themselves.  It  is 
indeed  an  old  question  whether  we  ought  to  call  such  sub- 
jects as  archaeology  and  history  sciences  at  all,  since  they 
do  not  admit  of  the  logical  analysis  which  we  like  to  associ- 
ate with  the  term.  There  seems,  however,  no  great  gain  in 
so  limiting  the  connotation  of  the  word  "science,"  and  at 
any  rate  archaeology  and  history  may  certainly  be  studied 
scientifically. 

For  practical  purposes,  then,  we  may  accept  sudi  a  defi- 
nition of  archaeology  as  has  been  given  in  Hogarth's  "Au- 
thority and  Archaeology,*'  namely  that  it  is  the  "science 
of  the  treatment  of  the  material  remains  of  the  human 
past."  But  even  sudi  a  definition  assigns  to  the  subject  an 
enormous  domain,  and  we  at  once  see  that  it  must  inevi- 
tably be  broken  up  into  innumerable  specialties.  In  the 
first  place,  there  are  the  ethnic  divisions  in  bewildering 
variety.  Among  primitive  peoples,  even  when  they  may 
dwell  in  different  parts  of  the  earth,  the  study  of  ardiae- 
ology  may  take  on  a  not  very  dissimilar  character,  though, 
on  the  other  hand,  climate  and  race  often  introduce  great 
variety.  But  when  a  people  has  reached  a  rather  high 
state  of  civilization,  as  the  Egyptians,  for  example,  and  the 
Greeks  did,  the  situation  is  very  different.  Here  we  are 
confronted  with  all  the  complexity  which  comes  from  elab- 
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orate  social  organization  and  high  artistic  development, 
and  this  organization  and  development  will  assume  differ- 
ent forms  of  com^se,  in  accordance  with  determining  condi- 
tions of  race,  inheritance  and  history.  We  may  say  that  a 
person  who  is  studying  the  Puehlo  Indians  of  New  Mexico 
and  Arizona  and  one  who  is  studying  some  problem  in 
Athenian  life  of  the  fifth  or  fourth  century  b.c.  are  both 
working  at  archaeology,  but  it  is  obvious  that  their  activi- 
ties are  of  a  very  different  nature.  The  archaeology  of  the 
one  stands  very  close  to  anthropology,  that  of  the  other  to 
the  history  of  an  advanced  civilization  and  art.  Such  con- 
trasts in  the  nature  of  the  study  suggest  the  two-fold  di- 
rection which  it  naturally  takes,  according  as  it  is  concerned 
with  peoples  that  are  known  through  the  medium  of  litera- 
ture and  history,  or  with  such  as  have  left  behind  them  only 
the  unwritten  records  of  their  art  or  handicraft.  In  the 
latter  case,  archaeology  is  of  course  a  much  more  independ- 
ent branch  of  learning  than  in  the  former,  but  its  conclu- 
sions would  naturally  often  be  much  strengthened,  if  they 
could  be  supported  or  corrected  by  the  evidence  of  written 
documents;  in  the  former  case,  it  becomes  more  or  less  a 
branch  of  history,  in  proportion  to  the  extent  and  the  defi- 
niteness  of  the  knowledge  which  the  written  records  fiu*- 
nish.  The  archaeology  of  primitive  peoples  naturally  deals 
with  social  conditions  that  involve  no  written  records,  but 
there  are  instances  where  we  are  forced  to  gain  our  con- 
ception of  highly  developed  civilizations  almost  entirely 
through  the  material  remains  which  survive  them.  The 
study  of  Egypt  is  an  example  of  archaeological  work  of 
this  kind,  for  its  written  records  are  of  course  chiefly  sup- 
plementary in  character. 

It  is  interesting  to  contrast  the  conception  which  is 
formed  of  the  civilization  of  ancient  Egypt  with  that 
which  may  be  had  of  ancient  Greece  where  archaeological 
study  goes  hand  in  hand  with  the  extensive  knowledge  that 
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comes  from  written  history  and  from  a  great  literature.  In 
spite  of  the  enormous  amount  of  archaeological  material  in 
Egypt,  the  idea  which  can  be  gained  of  the  life  of  the 
ancient  Egyptians  seems  shadowy  and  external  to  us  in 
the  absence  of  extended  written  records.  We  may  see  evi- 
dence of  dynastic  changes,  of  an  all-powerful  hierarchy,  of 
attempted  religious  reforms,  of  the  management  of  great 
agricultural  estates  in  the  Nile  valley,  and  we  may  know 
with  astonishing  minuteness  the  material  implements  and 
setting  of  everyday  life,  but  we  do  not  know  that  life  in 
any  really  sympathetic  way.  Its  thoughts,  its  ideals,  its 
strivings  are  lost  to  us  in  the  lapse  of  centimes.  With 
Greece,  on  the  other  hand,  it  is  very  different.  Archae- 
ologically  it  is  certainly  not  better  known  to  us  than  Egypt, 
but  we  may  go  with  the  (Greek  into  his  political  assemblies, 
to  his  law-courts  and  his  market-place,  to  his  theatre  and  his 
athletic  games.  We  can  hear  him  talk  of  his  art  and  his 
religion  and  his  poetry.  In  other  words  we  can  know  him 
in  almost  the  way  that  we  may  know  a  contemporary  civi- 
lization. 

I  shall  have  more  to  say  about  the  part  that  archaeology 
plays  in  the  vivid  picture  we  get  of  Greece,  but  just  now  I 
merely  want  to  emphasize  the  difference  between  the  type 
of  the  study  when  it  is  concerned  with  a  people  that  has  left 
written  records,  and  with  one  that  has  not  done  so— be- 
tween the  independent  archaeology  and  that  which  is  a 
branch  of  history. 

It  is,  however,  not  solely  through  differences  in  race  and 
inheritance,  or  by  reason  of  the  different  stages  of  man's 
advancement  in  civilization,  or  because  of  the  presence  or 
absence  of  written  records,  that  the  nature  of  archaeological 
study  tends  to  vary  so  greatly.  When  any  one  civilization 
is  sufficiently  advanced  to  become  complex,  its  archae- 
ological records  naturally  grow  so  varied  that  the  study  of 
them  branches  out  in  very  different  directions,  and  hence 
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tends  to  become  specialized,  even  within  the  boundaries  of 
the  civilization  itself.  To  investigate  the  various  domestic 
arrangements  in  a  Mycenaean  palace  or  the  drainage  of  a 
house  in  Pompeii  is  a  work  the  quality  of  whidi  is  different 
from  an  investigation  that  brings  the  student  into  con- 
tact with  the  development  of  higher  forms  of  artistic 
expression.  It  is  not  only  that  an  aesthetic  element  enters 
at  this  point  into  the  study;  there  is  also  a  higher  intel- 
lectual quality  in  it.  I  would  not  seem  to  belittle  at  all  the 
humbler  material  affairs  of  life  through  which  the  great 
body  of  archaeological  knowledge  must  be  built  up.  Under 
any  truly  scientific  ideal,  all  these  things  must  be  studied 
in  minute  detail,  for  though  they  may  have  little  inherent 
importance,  they  are  of  great  value  in  rendering  our  con- 
ception of  a  past  civilization  real  and  sympathetic;  but  they 
are  subordinate  facts.  When,  however,  the  student  is 
brought  into  contact  with  the  artistic  products  of  some 
gifted  people,  the  subjects  at  which  he  works  do  have  an 
importance  that  is  inherent,  and  it  is  when  archaeology 
takes  this  direction  that  it  is  of  real  educational  value.  It 
becomes  the  foundation  for  the  history  of  aft,  and  passes 
imperceptibly  into  this  latter  subject.  This  is  the  kind  of 
archaeology  which  has  its  centres  of  study  chiefly  in  uni- 
versities and  museums,  though  it  of  course  ultimately  owes 
its  existence  and  much  of  its  progress  to  the  worker  in  the 
field. 

This  fact  upon  which  I  have  thus  far  laid  such  special 
emphasis,  namely  the  very  diverse  character  of  archae- 
ological study,  will,  I  hope,  make  it  plain  that  no  ordinary 
individual  could  possibly  discuss  the  details  of  the  science 
as  a  whole  with  any  real  authority.  Certainly  I  cannot  at- 
tempt to  do  so,  and  I  shall  therefore  confine  myself  from 
now  on  to  a  presentation  of  some  phases  of  Greek  archae- 
ology which,  though  they  will  of  course  relate  to  a  single 
ethnic  division  of  the  science,  may  nevertheless  be  thought 
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of  as  somewhat  typical  of  the  whole.  Apart,  however,  from 
the  obvious  necessity  of  discussing  the  portions  of  a  subject 
which  fall  within  the  range  of  one's  knowledge,  Greek 
archaeology  is  a  good  branch  to  choose  because  of  its  un- 
usual diversity.  There  are  few  types  of  archaeological 
study  which  may  not  find  illustration  within  its  ample 
range. 

In  the  prehistoric  period,  which  includes  the  so-called 
Mycenaean  civilization  with  its  Aegean  and,  in  Crete,  Mi- 
noan  background  reaching  well  into  neolithic  times,  we  have 
the  type  of  archaeology  which  is  not  assisted  by  written 
records.  To  be  sure,  written  characters,  hierogljrphic  and 
linear,  on  seals  and  day  tablets,  were  known  during  a  por- 
tion of  this  time,  but  even  if  they  are  eventually  deciphered, 
they  could  not  do  more  than  throw  some  light  on  the  other 
archaeological  evidence,  as  is  the  case  with  the  written 
records  of  the  Egyptians.  Thus  the  archaeology  of  this 
early  time  in  Greek  lands  is  of  the  independent  kind,  and 
some  of  its  problems  belong  to  the  anthropologist.  After 
the  Mycenaean  civilization  passes  away,  about  the  twelfth 
centiuy  b.c.^  there  succeeds  a  period  when  the  art  is  more 
primitive  than  that  of  the  Mycenaeans  and  is  characterized 
by  certain  marked  schemes  of  geometric  decoration.  It 
appears  to  be  a  time  of  much  migration  among  tribes  and 
of  a  considerable  mixing  up  of  the  various  elements  whidi 
became  more  or  less  closely  amalgamated  in  the  rise  of  the 
Greek  people.  In  this  so-called  "Geometric'*  period  we  are 
still  in  the  domain  of  prehistoric  archaeology,  for  not  till  its 
close,  which  we  may  place  roughly  in  the  eighth  century 
B.C.,  do  we  begin  to  get  written  records  and  to  see  the 
dawn  of  the  literature  of  historic  Greece.  The  rise  of  the 
Greek  Epic,  to  be  sure,  goes  back  farther  than  this  time 
and  the  origin  of  its  traditions  is  probably  to  be  found  in 
the  Mycenaean  period.  I  shall  allude  to  this  question 
again;  it  need  not  detain  us  now. 
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With  the  close,  then,  of  the  "Geometric"  period  we  come 
to  the  time  when  history  and  literature  begin  to  play  an  in- 
creasingly important  role  in  the  forming  of  om*  conception 
of  Greek  civilization.  Archaeology  is  no  longer  independ- 
ent, but  it  does  serve  to  make  our  idea  of  Greek  life  vastly 
clearer,  as  I  hope  to  be  able  to  show.  It  now  tends,  in  ac- 
cordance with  the  high  artistic  gifts  of  the  Greeks,  to  merge 
itself  in  the  history  of  art,  a  union  which  of  course  becomes 
practically  complete  where  the  highest  manifestations  of 
Greek  art  are  concerned.  Thus  the  different  fonns  of  ar- 
chaeological study  are  very  fully  illustrated  in  Greek  lands. 

Let  me  now  seek  in  a  somewhat  general  way  to  point  out 
how  oiu*  conception  of  ancient  Greek  civilization  has  been 
made  clearer  by  archaeological  study,  and  after  that  I  will 
give  a  few  definite  examples,  chosen  from  the  whole  field, 
which  may  serve  to  make  the  general  view  somewhat 
clearer.  I  should  be  glad,  did  the  time  allow,  to  give  an 
account  of  the  interesting  and  picturesque  history  of  this 
brandi  of  Greek  study,  but  I  can  merely  touch  upon  this 
point. 

The  beginning  reaches  as  far  back  as  the  journeys 
in  the  Levant  of  Cyriac  of  Ancona,  who  visited  the  Floren- 
tine Duke  of  Athens  in  the  fifteenth  centiuy,  and  we  may 
trace  the  growth  of  the  study  through  the  establishment  in 
Greece  of  the  French  missionaries,  Jesuit  and  Capuchin, 
and  through  the  work  of  many  travellers,  chiefly  French 
and  English,  who  gradually  spread  abroad  a  knowledge  of 
the  monuments  in  western  Europe.  Toward  the  close  of 
the  seventeenth  centiuy  came  the  melancholy  bombard- 
ment of  Athens  and  the  destruction  of  the  Parthenon  by 
the  troops  of  the  Westphalian  Graf  von  Konigsmarck,  who 
was  in  the  employ  of  the  Venetian  Republic,  then  at  war 
with  the  Turks,  for  the  latter  were  at  that  time  in  posses- 
sion of  Athens.  The  officers  brought  back  to  their  homes 
accounts  of  what  they  saw,  some  of  which  were  illustrated 
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by  their  sketches,  and  this  again  served  to  spread  a  knowl- 
edge of  Greece.  Curiosity  to  see  the  country  grew,  and 
in  the  eighteenth  century  there  were  more  travellers, 
among  whom  Stuart,  a  Scotchman,  and  Revett,  an  Eng- 
lishman, hold  the  first  place,  for  they  stayed  many  months 
in  Athens  and  brought  back  with  them  drawings,  whidi, 
though  they  were  not  published  till  many  years  afterward, 
were  the  first  actual  demonstration  to  western  Europe  of 
the  magnificence  of  the  Greek  remains.  In  this  same 
eighteenth  century,  Winckelmann  was  laying  the  founda- 
tions for  the  study  of  Greek  art  by  his  theoretic  work,  so 
that  early  in  the  last  century  the  scholars  of  Europe  had 
begun  to  long  for  original  specimens  of  Greek  sculpture 
which  might  take  the  place  in  the  study  of  art  of  the  Ra- 
man copies  in  Italian  museums.  The  interest  of  private 
collectors,  already  of  course  awakened,  then  grew  apace, 
with  the  result  that  valuable  antiques  were  gradually  gath- 
ered together,  especially  in  England,  and  these  have  now  in 
many  cases  passed  into  the  possession  of  museums.  Then 
came  the  revelation  of  the  Elgin  marbles,  which  were  not 
bought  for  the  British  Museiun  till  some  time  after  they 
had  reached  England.  To  a  modem  student  it  is  amazing 
to  think  of  the  testimony  before  the  Parliamentary  com- 
mittee which  decided  on  their  purchase.  Nothing  can  show 
more  clearly  the  lack  there  was  up  to  that  time  of  any  real 
knowledge  of  Greek  originals.  As  soon  as  a  clear  concep- 
tion of  the  art  of  the  Phidian  period  was  gained  through 
these  wonderful  marbles,  they  became  a  kind  of  central 
point  from  which  archaeologists  could  build  up  an  idea  of 
the  course  of  the  sculptor's  art  in  Greece  both  backward 
and  forward.  Thus  by  the  middle  of  the  last  century 
everything  was  ready  for  the  great  excavations  which  have 
been  the  characteristic  of  the  past  fifty  years  and  which 
have  created  the  splendid  museums  of  Athens,  Olympia 
and  Delphi,  and  have  enriched  those  of  western  Eu- 
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rope  and  of  our  own  country,  not  only  with  many  fine 
specimens  of  sculptiu*e,  but  also  with  no  less  interesting 
and  important  examples  of  the  industrial  art  of  the  Greeks. 
Finally,  what  is  perhaps  historically  the  most  picturesque 
f eatiu-e  in  the  growth  of  Greek  archaeology,  and  in  itself 
an  amazing  fact,  the  leading  nations  of  the  world,  France, 
Germany,  our  own  country  through  leading  universities 
and  colleges,  England  through  friends  of  Hellenic  study, 
and  Austria,  have  made  Athens  once  more  a  university 
town  by  the  establishment  there  of  national  archaeological 
schools. 

From  this  brief  historical  digression  I  will  now  return  to 
consider  first  very  generally  how  om:  conception  of  Greek 
civilization  has  been  changed  by  the  growth  of  archae- 
ological study.  It  has  of  course  been  commonly  recognized 
that  in  the  work  of  the  Greeks  are  to  be  found  the  begin- 
nings of  nearly  every  branch  of  intellectual  activity  in  the 
western  world,  and  that  they  in  large  measure  marked  out 
the  categories  in  which  this  activity  has  shown  itself.  If 
we  want  an  example  from  very  near  home,  it  is  only  neces- 
sary to  call  attention  to  the  extraordinarily  Platonic  method 
of  thought  which  characterized  the  first  of  this  series  of 
lectures.  The  world  of  scholars  has  certainly  not  failed  to 
acknowledge  its  debt  to  Greece.  But  along  with  this  am- 
ple acknowledgement,  there  grew  up  among  persons  less 
well-informed,  a  popular  conception  of  the  ancient  Greeks, 
and  this  conception,  which  has  been  singularly  widespread, 
is  very  inconsistent  with  the  view  that  they  could  have 
made  any  large  contribution  to  the  spiritual  life  of  man- 
kind. Professor  Gilbert  Murray,  in  a  recently  published 
lecture,  has  described  most  concisely  this  popular  and 
perverted  view  to  be  "a  conception  of  Hellenism  as  rep- 
resenting some  easy-going  half  animal  form  of  life,  un- 
troubled by  conscience  or  ideals,  or  duties,  and  the  Greeks 
as  a  gay,  unconscious,  hedonistic  race,  possessing  the  some- 
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what  superficial  merits  of  extreme  good  looks  and  a 
mjiliically  fine  climate."  "There  is  no  reason,"  Professor 
Murray  continues,  "to  supi)ose  the  Greeks  miraculously 
handsome,  any  more  than  to  suppose  that  there  is  no  dirty 
weather  in  the  Aegean."  It  need  not  now  concern  us  how 
this  false  idea  arose  or  whether  Professor  Murray  is  right, 
as  he  very  likely  is,  in  believing  that  it  grew  up  through  the 
attribution  to  the  Greeks  by  ascetic  Christian  apologists  of 
qualities  which  aflForded  an  antithesis  to  their  own  views 
and  which  they  erroneously  made  synonymous  with  "Pa- 
ganism." It  seems  to  be  one  of  those  perverted  notions 
which  often  appear  in  history  to  obscure  our  vision  of  the 
truth.  However  that  may  be,  this  false  view  of  the  Greeks 
has  existed,  and  one  of  the  things  which  is  putting  an  end 
to  it,  or  which  has  already  done  so,  is  the  more  vivid  con- 
ception of  ancient  Greece  that  archaeology  has  brought. 
The  setting  of  our  former  picture  has  become  much  more 
complete.  When  one  is  able  to  see  the  products  of  a  civili- 
zation in  large  mass  face  to  face,  to  become  familiar  not 
only  with  the  works  of  its  greater  minds,  but  with  those  of 
its  humble  handicraftsmen  as  well,  one  may  enter  so  fully 
and  with  such  sympathy  into  the  life  of  the  people  as  to  be 
pretty  eflFectually  protected  against  false  and  one-sided 
judgments  about  them.  To  take  but  a  single  example: 
Within  recent  years  a  large  number  of  sepulchral  monu- 
ments have  been  uncovered  which  have  been  well  published 
in  an  extensive  corpus.  It  would  indeed  be  a  person  of 
dull  imagination  who  could  go  through  the  halls  of  the 
museum  at  Athens,  where  there  is  an  extensive  series  of 
these  monuments,  or  who  could  study  the  reproductions  of 
the  corpuSy  without  having  a  lively  sense  of  that  kinship 
which  we  all  feel  in  the  presence  of  human  sorrow. 

There  has  been,  too,  another  mistaken  view  of  the  Greeks, 
not  this  time  ethical  in  purport,  which  has  tended  to  make 
them  seem  exceptional  in  their  development,  and  thus  to 
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stand  rather  apart  from  other  men.  This  is  the  idea  of  a 
very  sudden  eflSorescence  of  their  art  in  all  its  perfection,  not 
at  all  after  the  manner  of  most  hmnan  things.  Archaeol- 
ogy, however,  has  shown  that  the  growth  of  artistic  skill, 
though  no  doubt  rapid,  was  not  abnormally  so,  and  the 
view  which  reason  should  formerly  have  shown  to  be  the 
true  one  is  now  not  open  to  question. 

It  would  be  possible,  of  course,  to  pursue  this  line  of 
thought  much  further,  but  it  will  better  meet  the  present 
need,  I  think,  if  I  turn  to  the  consideration  of  a  few  of 
the  more  important  examples  of  recent  development  in 
Greek  archaeology,  and  try  to  show  briefly  what  their 
scientific  significance  is.  Such  a  presentation  may,  I  hope, 
serve  to  illustrate,  at  least  by  implication,  some  of  the  gen- 
eral views  that  have  been  expressed,  and  may  suggest  more 
concretely  the  typical  quality  of  Greek  archaeological 
work. 

The  beginning  is  of  coiu"se  naturally  to  be  made  with  the 
prehistoric  time.  The  study  here  has  taken  on  a  scientific 
character  comparatively  recently,  since  until  Schliemann's 
excavations  the  requisite  material  for  study  was  not  at 
hand.  I  will  not  dwell  upon  the  picturesque  and  interest- 
ing incidents  in  this  remarkable  man's  career,  which  led 
him  to  begin  his  famous  work  at  Hissarlik  with  the  idea  of 
finding  the  Homeric  Troy.  It  is  easy  to  smile  now  at  the 
unscientific  character  of  some  of  his  ideas,  but  there  is  noth- 
ing to  excite  anything  except  admiration  when  one  marks 
the  progress  in  the  quality  of  his  work,  and  sees  his  abound- 
ing enthusiasm  and  energy  and  the  large-minded  way  in 
which  he  sought  the  best  advice  and  help  he  could  get.  He 
certainly  found  Troy— or  a  place  corresponding  to  it— 
though  his  first  interpretation  of  the  excavations  was  mis- 
taken, and  he  opened  the  wonderful  graves  at  Mycenae 
which  amazed  the  world  with  their  wealth  of  gold.  Later 
in  his  work  he  had  the  wisdom  and  good  fortime  to  avail 
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himself  of  the  cooperation  of  Professor  Wilhebn  Dorpf eld, 
who  with  consummate  skiU  has  continued  and  perfected  the 
work  which  Schliemann  began.  Tiryns  too  was  soon  un- 
covered, with  results  that  were  architectiu-ally  of  especial 
im{)ortance,  and  the  excavations  at  Hissarlik,  whidi  had 
really  never  been  dropped,  were  continued  further.  There 
was  a  difficulty  in  the  fact  that  the  objects  foimd  at  My- 
cenae did  not  correspond  with  those  f  oimd  in  the  second 
stratimi  of  the  Hissarlik  excavations,  which  Schliemann 
had  believed  to  be  the  Homeric  Troy.  The  trouble  was 
soon  cleared  up,  though  Schliemann  did  not  live  to  know 
the  conclusion  of  the  whole  matter.  The  so-called  sixth 
city  at  Hissarlik,  a  larger  and  more  important  settlement, 
tinned  out  to  be  the  one  which  corresponded  with  the  exca- 
vations at  Mycenae  and  Tirjnos.  Schliemann's  work  has 
been  continued  by  Dorpfeld  and  by  the  Greek  Archae- 
ological Society,  chiefly  imder  the  direction  of  Tsountas, 
and  thus  gradually  a  large  amount  of  material  to  illustrate 
what  has  come  to  be  called  the  Mycenaean  civilization  has 
been  gathered  together.  Many  lesser  sites  were  explored, 
and  it  became  evident  that  this  civilization  extended  very 
generally  over  the  mainland  of  Greece.  Sudi,  in  brief, 
has  been  the  first  stage  in  the  investigation  of  prehistoric 
Greece. 

The  second  stage  will  always  be  associated  with  the 
island  of  Crete  and  with  the  name  of  Dr.  Arthur  Evans, 
though  many  others  have  had  a  hand  in  the  work,  notably 
an  able  company  of  Italian  archaeologists,  the  Britidi 
School  at  Athens,  the  English  archaeologist,  Mr.  D.  G. 
Hogarth,  our  own  country-woman.  Miss  Boyd,  now  Mrs. 
Hawes,  and  some  others. 

Until  recently  the  island  of  Crete,  which  appears  to  have 
been  the  chief  centre  of  the  Mycenaean  civilization,  was 
politically  in  too  unsettled  a  condition  for  very  extended 
archaeological  work.    This,  however,  did  not  prevent  Dr. 
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Evans  from  studying  it,  and  largely  through  his  great 
knowledge  of  the  small  objects,  especially  the  gems,  whidi 
illustrate  the  early  art  of  the  Aegean,  and  which  have  been 
found  in  many  places,  he  was  led  to  form  conclusions  in 
regard  to  the  probable  results  of  excavation  in  Crete, 
which,  now  that  they  have  been  abundantly  confirmed,  are 
seen  to  constitute  an  extraordinary  example  of  archae- 
ological penetration.  Dr.  Evans'  excavations  at  Cnosus, 
near  Candia,  are  the  most  extensive  that  have  thus  far 
been  prosecuted  in  Crete,  but  those  of  the  Italians  are 
extremely  important  also,  and  they  have  jrielded  some 
of  the  most  interesting  specimens  of  Mycenaean  objects. 
The  excavations  at  Cnosus,  however,  have  revealed  a  very 
long  chronological  sequence,  which  appears  to  begin  as 
early  as  the  earlier  Egyptian  dynasties,  toward  the  begin- 
ning, that  is,  of  the  fourth  millennium  B.C.,  unless  indeed  a 
still  earlier  dynastic  dating  be  accepted.  The  changes  in 
Cretan  art  can  be  traced  from  this  point  down  to  the  close 
of  the  Mycenaean  time,  that  is,  till  about  the  end  of  the  sec- 
ond millennium  B.C.  To  the  Greek  archaeologist  it  is  the 
objects  which  belong  to  this  second  millenniuim  that  have 
the  most  immediate  interest,  because  of  their  relation  to 
Mycenaean  art,  but  those  which  are  to  be  dated  earlier  are 
of  the  highest  importance  to  a  knowledge  of  that  which  lies 
back  of  the  Mycenaean  period.  It  has  already  been  said 
that  Schliemann  found  settlements  at  Hissarlik  beneath 
the  one  which  proved  to  be  the  Troy  of  Mycenaean  times, 
and  evidence  of  this  primitive  culture  has  for  years  past 
been  turning  up  in  the  islands  of  the  Aegean.  Just  now 
similar  phaenomena  are  appearing  on  the  Greek  mainland, 
notably  imder  the  ruins  of  Mycenaean  Tiryns,  so  that  a 
primitive  archaeology  of  the  Aegean  region  is  slowly  de- 
veloping.   But  this  is  a  matter  which  I  must  pass  by. 

The  view  which  archaeologists  are  at  present  inclined  to 
take  with  reference  to  the  Mycenaean  civilization  is  that 
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one  of  its  greatest  centres,  probably  its  greatest  centre,  was 
in  Crete,  and  that  a  period  in  its  course  of  great  influence 
and  power  is  to  be  associated  with  the  King  Minos  who  be- 
comes an  important  figure  in  later  Greek  legend.  Whether 
the  civilization  spread  directly  from  Crete  to  outlying 
regions  is  still  a  matter  for  discussion.  It  was  important  in 
Sicily,  and  its  influence  reached  to  far-off  Spain,  whidi  in 
its  bull-fights  appears  still  to  hark  back  to  a  favorite 
Mycenaean  sport.  Some  students  of  the  prehistoric  archae- 
ology of  northern  Europe  believe  indeed  that  this  My- 
cenaean influence  may  be  traced  far  northward  into  the 
continent.  The  regions,  however,  that  were  close  at  hand 
must  have  felt  this  influence  most  strongly.  Thus  to  un- 
derstand the  ethnic  and  artistic  relations  in  which  this  early 
civilization  stands  to  the  Greece  of  later  times  is  all-import- 
ant to  the  Greek  archaeologist. 

The  art  of  the  Mycenaean  civilization  was  in  some  direc- 
tions of  a  very  fully  developed  type.  In  architecture  we 
find  exceedingly  elaborate  structures,  especially  in  Crete, 
where  the  palaces  of  the  chieftains  were  unfortified,  pre- 
sumably because  their  owners  controlled  the  seas.  On  the 
mainland,  the  palace  at  Tiryns  shows  most  distinctly  the 
type  of  the  fortified  residence,  and  here  we  approach  a 
good  deal  more  closely  to  the  plan  of  a  chieftain's  house  as 
it  appears  in  the  Odyssey.  It  is  clear  enough  that  these 
residences  were  often  splendidly  adorned  and  were  ar- 
ranged for  a  life  of  considerable  comfort.  Wall  paintings 
of  high  decorative  merit  have  been  f oimd,  excellent  relief- 
work  in  plaster  and  fine  carving  in  stone,  but  it  is  above 
all  the  objects  of  minor  art  which  excite  oiu"  admiration. 
Some  of  the  work  in  gold,  silver  and  bronze  has  perhaps 
never  been  surpassed,  and  great  skill,  too,  is  shown  in  the 
relief  work  on  some  of  the  stone  vases,  and  in  the  carving 
of  ivory  and  gems.  In  pottery,  too,  there  is  very  high  de- 
velopment, and  great  variety,  with  extremely  clever  use  of 
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plant  forms  and  of  some  marine  animals  in  the  decorative 
schemes.  A  linear  script  which  takes  the  place  of  an  earlier 
hieroglyphic  writing  was  known,  but  it  has  not  yet  been 
deciphered.  In  general  it  may  be  said  that  the  Mycenaean 
art  shows  some  oriental  and  especially  Egyptian  influence, 
but  in  the  main  its  character  is  singularly  independent, 
and  it  is  often  startlingly  modem,  much  more  so  than  the 
Greek  art  of  the  classic  period.  When  the  human  face  is 
represented,  it  is  neither  Egyptian  nor  Semitic  in  type, 
and  the  individuality  of  the  faces  is  strongly  marked.  To 
me  it  seems  that  great  emphasis  should  be  laid  on  this 
tendency  to  mark  the  individual.  The  importance  of  the 
individual  man  is  one  of  the  leading  social  facts  of  Greek 
civilization,  and  one  of  the  features  which  distinguishes  it 
from  the  characteristic  civilizations  of  the  East.  Thus 
when  the  diflFerences  between  the  art  of  Greece  and  that 
of  the  Mycenaeans  are  emphasized,  it  is  well  to  keep  this 
fimdamental  resemblance  in  mind. 

But  what  is  the  origin  and  what  are  the  ethnic  relations 
of  this  gifted  people  which  has  so  recently  been  made 
known  to  us?  This  is  a  question  now  being  eagerly  asked, 
but  as  yet  it  has  not  been  answered.  If  the  writing  on  seals 
and  clay  tablets  shall  be  deciphered,  we  are  likely  to  know 
a  good  deal  more  than  we  do  now.  At  present  the  whole 
matter  is  involved  in  the  conflicting  traditions  regarding 
the  various  tribes  and  peoples  which  had  their  homes  in 
Greece  before  the  inhabitants  came  to  be  known  as  Hel- 
lenes, for,  if  anything  is  certain,  it  is  that  the  Greeks  of 
historic  times  were  a  mixture  of  various  diflFerent  peoples. 
The  problem  becomes  closely  linked  with  the  intricate  ques- 
tion of  the  origin  of  the  Homeric  poems,  since  in  them  we 
have  a  picture  of  the  heroic,  or  Achaean  civilization  which 
furnishes  the  background  for  so  much  of  Greek  legendary 
history.  More  specifically,  the  question  presents  itself  to 
us  in  this  form:  Is  the  Mycenaean  art  and  civilization  suf- 
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ficiently  like  the  art  and  civilization  depicted  in  the  Ho- 
meric poems  to  warrant  us  in  practically  identifying  the 
two  civilizations?  It  is  not  siu'prising  that  ardiaeologists 
should  often  disagree  in  such  a  matter,  and  of  course  the 
extraordinarily  difficult  critical  problem  of  the  unity  of  the 
Homeric  picture  is  also  involved.  Is  it  a  single  picture 
that  the  poems  give  us»  or  is  it  a  picture  of  earlier  times 
complicated  by  the  contemporary  influence  of  the  poet's 
surroundings  or  by  the  play  of  his  own  fancy?  Clearly 
there  is  plenty  of  chance  for  a  diflFerence  of  opinion,  and 
two  marked  tendencies  are  observable.  The  one  would  em- 
phasize the  differences  between  Homeric  art  and  that  of 
the  Mycenaean  civilization,  the  other  the  resemblances  be- 
tween the  two.  As  matters  stand  to-day,  the  view  fiiat 
the  Homeric  poems  reflect  in  the  main  the  civilization  of 
the  Mycenaean  period  is  the  prevailing  one.  The  differ- 
ences, it  is  thought,  may  generally  be  explained  by  the  fact 
that  the  poems  originated  at  a  later  time,  and  that  the 
picture  they  give  has  been  somewhat  modified  by  changing 
customs.  Thus  the  society  of  the  poems  has  a  somewhat 
more  democratic  stamp  than  we  should  naturally  associate 
with  the  Mycenaean  civilization,  and  the  connection  be- 
tween the  Homeric  conception  of  the  gods  and  the  religious 
ideas  of  the  Mycenaean  civilization,  so  far  as  we  can  form 
an  idea  of  them,  is  not  yet  clear.  Apparently  the  muse  who 
inspires  the  poet  is  a  very  complicated  personality.  Em- 
phasize as  we  will  the  imity  of  the  poems  in  their  present 
form,  there  is  still  very  strong  evidence  that  they  are  not 
chronologically  homogeneous  in  all  their  parts,  and  this 
fact  must  of  course  warn  us  to  expect  a  lack  of  unity  in  the 
pictiu-e  they  afford. 

When  it  is  sought  to  associate  the  Mycenaean  remains 
with  one  or  other  of  the  various  peoples  or  tribes  which  ap- 
pear in  the  Homeric  poems  and  in  other  Greek  tradition, 
we  are  face  to  face  with  a  somewhat  different  phase  of  the 
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problem.  For  Homer,  the  Adiaeans  are  the  leading  race, 
but  we  have  in  Greek  tradition  conflicting  accounts  of 
Pelasgians  who  were  very  likely  earlier.  Homer  knows, 
too,  of  other  races,  and  in  Crete  he  enumerates  many  tribes. 
But  so  long  as  we  lack  the  knowledge  to  form  any  clear 
conception  of  the  qualities  of  these  diflFerent  races,  there 
is  no  great  scientific  gain  in  identifying  one  or  the  other 
with  the  Mycenaeans.  It  is  always  possible,  moreover,  and 
very  likely,  that  this  wonderful  art  grew  up  in  the  gradual 
union  of  tribes  of  diflFerent  stock.  So,  to  solve  the  problem, 
we  must  wait  for  more  light. 

The  relation  of  Mycenaean  art  to  that  of  later  Greece 
may,  however,  be  traced  in  a  more  distinctly  archaeological 
way,  a  way  that  does  not  involve  the  uncertainties  of  vague 
literary  traditions.  Here  the  question  is:  How  far  can 
the  influence  of  Mycenaean  design  be  traced  in  later  art? 
I  have  already  said  that,  when  this  great  civilization  passed 
away,  at  the  end  of  the  second  millennium  B.C.,  it  was 
succeeded  by  a  period  in  which  artistic  design  was  based 
chiefly  on  geometric  forms.  The  art  of  this  period  is  far 
less  advanced,  and  we  have  what  has  been  called  the  time 
of  the  Greek  "Dark  Ages/'  Some  movement  of  peoples, 
very  likely  the  so-called  Dorian  invasion,  put  an  end  to  \he 
power  of  the  Mycenaean  chieftains,  and  to  the  art  that 
their  civilization  produced;  then  there  was  gradually  devel- 
oped an  art,  ruder  in  character,  which  had  its  basis  in  the 
geometric  designs  that  are  common  enough  among  all 
primitive  peoples.  In  other  words  the  geometric  art  is  the 
outgrowth  of  a  peasant  style,  a  Bauernstil,  as  the  Germans 
call  it.  In  this  may  be  traced  some  remains  of  Mycenaean 
influence,  enough,  probably,  to  show  that  the  traditions  of 
that  civilization  were  not  quite  lost,  though  investigations 
in  the  matter  are  by  no  means  complete.  Another  and 
probably  stronger  support  for  this  connection  between 
Mycenaean  art  and  that  of  later  Greece  lies  in  the  early 
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art  of  Ionia,  where  it  would  seem  that  Mycenaean  elements 
have  been  somewhat  more  directly  preserved.  As  yet,  how- 
ever, we  know  comparatively  little  of  the  early  Ionic  re- 
mains, and  their  f  mlher  discovery  and  investigation  is  one 
of  the  most  important  problems  in  Greek  archaeology.  To 
the  work,  then,  of  the  Greeks  of  Asia  Minor  we  must  look 
for  light  on  this  point,  and  indeed  this  region  of  the  Greek 
world  has  in  many  ways  become  the  land  of  promise  for 
the  archaeologist.  To  take  but  a  single  instance:  in  the 
Greek  art  of  the  seventh  and  sixth  centuries  B.C.  there  are 
many  oriental  elements.  Where  do  they  come  from?  Very 
likely  through  Lydia  and  Cappadocia,  but  the  early  art  of 
these  coimtries  is  still  very  imperfectly  known. 

This  very  scant  outline  of  some  of  the  problems  whid> 
are  now  before  students  of  prehistoric  Greece,  must,  I  fear, 
suffice  for  the  present  purpose,  and  I  will  next  pass  on  to 
consider  the  results  of  a  typical  excavation  of  the  historic 
period.  The  work  of  the  Greeks  on  the  Acropolis  at 
Athens  during  the  decade  between  1880  and  1890  seems 
a  good  example  to  choose,  because  of  its  bearing  not  only 
upon  the  history  of  sculpture,  but  also  upon  that  of  arcfai<- 
tecture  and  upon  some  of  the  minor  forms  of  Greek  art 

As  has  already  been  remarked,  through  the  bringing  of 
the  Elgin  marbles  to  London  a  definite  conception  of  the 
Fhidian  art— that  is,  of  the  art  of  Greek  sculpture  in  At- 
tica about  the  middle  of  the  fifth  century  B.C.— was  gained. 
Of  the  earlier  development  of  Athenian  art  there  was  prac- 
tically no  knowledge,  though  some  other  parts  of  Greece, 
notably  Aegina,  certain  regions  of  Ionia,  and  Olympia, 
had  yielded  sculpture  which  was  clearly  earlier  in  date  l^an 
the  marbles  of  the  Parthenon.  Did  not  Attic  art  also  pass 
through  an  archaic  stage?  There  were,  to  be  sure,  a  few 
isolated  specimens  of  the  early  art  of  Attica,  like  the  figure 
popularly  known  as  the  ''Marathonian  Soldier,"  but  these 
could  not  be  dated  with  any  certainty,  and  they  seemed  to 
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stand  unrelated  to  the  subsequent  period.  In  architecture 
the  Parthenon,  Propylaea,  and  Erechtheum  of  course  af- 
forded a  good  idea  of  fifth  century  work,  but  we  knew 
nothing  of  the  stages  through  which  the  art  had  passed 
before  reaching  the  perfection  of  form  which  these  ruins 
show.  In  ceramics,  archaeologists  were  even  more  at  sea, 
and  archaic  lookmg  vases  which  showed  red  figures  on  a 
dark  ground,  the  scheme  of  color  that  follows  the  system 
known  as  black-figured,  were  dated  well  on  in  the  fifth  cen- 
tury B.c.^  in  spite  of  their  archaic  character.  This  may  seem 
a  slight  matter,  but  to  the  archaeologist  a  correct  chro- 
nology of  vases  is  all-important,  since  in  excavation,  the 
potsherds  are  often,  are  indeed  commonly,  the  indication 
of  date.  Such,  then,  in  general,  was  the  state  of  our  knowl- 
edge—or ignorance— about  Attic  art,  when  the  excavations 
on  the  Acropolis  began.  From  the  Greek  historians,  how- 
ever, this  fact  was  known,  namely,  that  when  Xerxes  in- 
vaded Greece  in  480  B.C.  the  Persians,  just  before  the  battle 
of  Salamis,  captured  Athens  and  destroyed  the  monuments 
on  the  Acropolis.  Presumably,  therefore,  the  excavators 
would  find  at  least  some  record  of  the  art  which  preceded 
the  Phidian  epoch,  and  it  would  be  fair  to  assume  that 
objects  found  in  the  rubbish  used  to  level  the  surface  of  the 
hill  for  the  builders  of  the  fifth  century  would  be  correctly 
dated  at  least  before  480  B.C.  The  results  of  the  excava- 
tions exceeded  the  fondest  hopes  of  the  archaeologists.  A 
large  series  of  sculptures  was  found  illustrating  the  art  of 
the  Athenians  from  the  beginning  of  the  sixth  century  B.C., 
and  possibly  from  a  slightly  earlier  date.  Some  of  these 
formed  pedimental  groups  and  thus  showed  the  existence 
of  several  temples  much  earlier  than  those  that  were 
known.  Many  architectiu-al  fragments  were  found  which 
have  gradually  disclosed  their  meaning,  and  even  to-day 
students  are  at  work  on  the  remains  and  are  constantly 
making  additions  to  our  knowledge.    It  would  be  difficult 
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to  exaggerate  the  importance  of  these  excavations  to  an 
understanding  of  Greek  art.  The  historical  relation  of 
many  monmnents  was  at  once  made  clear,  and  a  definite 
impression  of  the  Athenian  art  of  the  sixth  century  B.C. 
was  created,  analogous  to  that  which  the  Elgin  marbles  had 
created  for  the  fifth.  Many  inscriptions  and  some  import- 
ant objects  in  bronze  were  discovered,  and  the  finding  of 
red-figured  vases  in  the  pre-Persian  rubbish  established  tiie 
fact  that  much  too  late  a  date  had  been  given  for  the  begin- 
ning of  the  style.  Some  of  the  discoveries  had  also  an  im- 
portant mythological  bearing,  for  many  of  the  objects 
found  are  related  to  Athenian  legend  and  cult.  Not  only 
is  it  now  possible  to  know  much  of  several  temples  on  the 
Acropolis  which  existed  a  century  and  more  before  the 
Parthenon,  but  it  has  also  been  revealed  that  the  height 
was  once  a  stronghold  in  Mycenaean  times,  and  had,  like 
Tiryns,  its  chieftain's  palace,  to  which  a  passage  in  the 
Odyssey  appears  to  make  reference.  It  is  impossible  to 
indicate  in  a  few  words  the  far-reaching  scientific  and  ar- 
tistic importance  of  such  excavations  as  these;  they  throw 
light  in  so  many  ways,  not  only  upon  questions  inunedi- 
ately  before  the  excavators,  but  also  upon  the  problems 
of  excavations  in  other  regions.  The  discoveries,  for  ex- 
ample, on  the  Acropolis  of  early  sculptures  have  an 
important  bearing  upon  similar  finds  in  the  more  recent 
excavations  at  Delphi. 

The  next  example  of  recent  archaeological  progress  I 
will  take  from  ceramics,  one  of  the  most  important  of  tiie 
various  branches  of  Greek  industrial  art.  I  shall  confine 
my  remarks  to  the  vases  alone,  though  of  course  the  subject 
includes  all  work  in  moulded  clay,  and  consequently  the 
beautiful  and  interesting  figurines  about  which  there  has 
been  so  much  talk  in  recent  years. 

The  scientific  study  of  vases  is  comparatively  new,  in 
spite  of  the  fact  that  the  older  museums  of  Europe  have 
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for  a  long  time  possessed  large  collections.  The  subject  is 
a  difficult  one,  since  it  includes  products  which  diflFer 
greatly  in  style,  and  the  reciprocal  influence  of  the  various 
styles  is  still  in  many  cases  imperfectly  understood.  Until 
rather  recently  the  best  known  classes  of  these  vases,  both 
black  and  red-figured,  were  indiscriminately  called  Etrus- 
can, and  even  to-day  one  sometimes  hears  this  term  popu- 
larly applied  to  them.  We  now  know,  however,  that  com- 
paratively few  of  them  are  really  Etruscan,  and  these  of 
inferior  quality;  although  found  in  Italy,  they  are  for  the 
most  part  Greek  and  to  a  large  extent  Athenian.  It  is 
the  excavations  of  recent  years,  like  those  on  the  Athenian 
Acropolis,  which  have  made  a  scientific  study  of  this  branch 
of  Greek  archaeology  possible.  So  long  as  the  vases  were 
known  merely  in  museimis,  and  the  records  of  their  discov- 
ery were  either  wanting  entirely  or  were  very  defective,  no 
progress  could  be  made.  Now  archaeologists  are  able  to 
work  in  the  light,  since  many  vases  found  actually  on 
Greek  soil,  and  in  many  different  localities,  have  made  the 
scientific  classification  of  museum  specimens  possible. 

Apart  from  the  importance  of  vases  in  furnishing  chro- 
nological clews  to  the  excavator,  and  apart  from  the  actual 
beauty  of  the  best  specimens,  they  are  of  uncommon  inter- 
est as  throwing  light,  not  only  upon  the  major  art  of 
painting  among  the  Greeks,  of  which  we  know  little,  but 
also  upon  mythology.  This  comes  from  the  fact  that  it 
was  the  habit  of  the  vase  decorators  to  choose  the  subjects 
that  they  represented  from  the  rich  store  of  Greek  legend. 
The  greater  painters  chose  their  subjects  from  the  same 
source,  and  so  it  is  to  the  vases  that  we  must  chiefly  look  in 
trying  to  form  some  conception  of  the  work  of  these  paint- 
ers, which  we  know  of  otherwise  only  through  literary 
tradition.  Certain  Attic  vases,  for  example,  dating  from 
about  the  middle  of  the  fifth  century  B.C.,  apparently 
throw  much  light  upon  the  school  of  the  great  artist 
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Polygnotus.  The  relation  of  vase  paintings  to  the  Greek 
epic,  the  storehouse  of  legend,  is  analogous.  Countless 
scenes  taken  from  the  popular  mythology  are  represented 
on  the  vases.  Sometimes  they  are  quite  in  accord  with 
literary  tradition,  again  they  reveal  interesting  variants 
from  this  tradition,  and  not  infrequently  a  vase  may 
show  some  form  of  a  legend  not  otherwise  known.  The 
vase  painter,  however,  did  not  work  solely  in  the  atmo- 
sphere of  mythological  tradition;  he  often  chose  subjects 
from  everyday  life.  The  school-room,  the  palaestra,  the 
symposium,  the  boat-race,  the  ceremonies  of  marriage  and 
death,  and  other  everyday  events  fmiiish  him  material; 
there  is  in  Boston  an  interesting  amphora  upon  which  a 
scene  representing  a  woman  being  measured  for  a  pair  of 
shoes  is  painted.  Taken  all  in  all,  there  is  perhaps  no  de- 
partment of  Greek  archaeology  which  illustrates  more 
plainly  than  vase  painting  does  the  light  such  study  may 
throw  upon  a  past  civilization.  The  fact  that  it  was  a  com- 
paratively humble  occupation,  carried  on  by  handicrafts- 
men, only  makes  it  seem  to  draw  us  the  nearer  to  the 
popular  tradition  and  life. 

I  pass  on  now  to  the  subject  of  inscriptions,  a  far-readi- 
ing  topic,  for  the  Greeks,  and  especially  the  Athenians, 
followed  the  practice  of  engraving  records  on  stone  to  an 
extent  that  seems  almost  inconceivable.  Treaties,  law- 
codes,  public  decrees  of  all  sorts,  provisions  for  religious 
observance,  temple  records,  records  of  Aesculapian  cures, 
reports  of  commissions  and  of  the  expenditiu^e  of  money, 
architectural  specifications,  dedications  of  oflFerings,  rec- 
ords of  literary  and  gymnastic  contests,  epitaphs— in  short, 
almost  every  direction  that  human  activity  takes  seems  to 
find  expression  in  inscriptions.  This,  of  course,  means 
that  they  should  be  considered  as  a  department  of  ardiae- 
ology  only  so  far  as  their  content  bears  upon  matters  which 
fall  within  the  limits  of  this  subject.    I  will  dioose,  to 
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illustrate  the  archaeological  character  of  some  inscriptions, 
two  examples  which  show  the  service  they  may  render  the 
student  of  Greek  architecture.  The  first  has  to  do  with 
the  temple  on  the  Acropolis  known  as  the  Erechtheum,  and 
imder  the  following  circumstances:  In  the  year  409  b.c., 
this  little  temple,  which  has  played  so  important  a  role  in 
the  architectiu-al  history  of  the  western  world,  was  appar- 
ently in  an  unfinished  condition.  Probably  the  long  Pe- 
loponnesian  war  had  put  a  stop  to  the  work  upon  it.  How- 
ever that  may  be,  the  Athenian  government  decided  to  ap- 
point a  commission,  which  was  required  to  make  an  exact 
report  with  reference  to  the  condition  of  the  building.  This 
was  done  apparently  very  carefully,  for  we  have  the  com- 
mission's report  engraved  on  stone.  It  begins  with  these 
words,  "We  found  the  following  parts  unfinished,"  and 
then  these  parts  are  specified  in  a  long  list,  and  measure- 
ments are  given.  A  year  later  the  work  had  been  done,  and 
it  was  necessary  to  have  an  account  of  expenses,  so  another 
long  inscription  was  prepared  giving  in  detail  the  sums  of 
money  which  had  been  paid  out  to  the  workmen  for  specific 
pieces  of  work.  In  both  inscriptions  there  is  of  coiu"se  in- 
cidental mention  of  many  diflFerent  portions  of  the  temple. 
Now,  about  fom:  years  ago,  the  Greek  authorities  deter- 
mined to  carry  out  some  repairs  upon  the  ruins  of  the  Erech- 
theum, so  that  at  least  their  further  decay  might  be  arrested, 
and  this  work  led  to  a  very  careful  study  of  the  scattered 
architectural  fragments  which  could  be  assigned  to  the 
building.  The  time  seemed  propitious  for  a  new  publica- 
tion of  the  temple,  since  all  the  existing  studies  of  it  are 
very  inadequate,  and  the  ofiicers  of  our  own  School  at 
Athens  decided  to  undertake  the  work.  Elaborate  and  very 
beautiful  drawings  have  already  been  made  by  Mr.  Gor- 
ham  Stevens,  of  the  office  of  McKim,  Mead  and  White, 
while  he  was  Fellow  in  Architecture  at  the  School,  and  the 
careful  archaeological  study  of  the  ruins  is  now  going  f or- 
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ward.  One  of  the  important  features  of  this  study  is  the  ex- 
act editing  of  these  inscriptions  which,  in  spite  of  the  muti- 
lated condition  of  some  portions  of  them,  have  a  great  deal 
to  tell  of  parts  of  the  building  now  in  ruins.  Thus,  in  get- 
ting at  the  significance  of  the  scattered  architectural  mem- 
bers, they  are  often  of  the  highest  importance,  and  never 
until  now  has  it  been  possible  to  study  them  carefully  in 
the  light  of  a  complete  knowledge  of  the  remains  of  the 
temple. 

The  second  example  of  an  important  archaeological  in- 
scription is  one  from  the  year  842  b.c.  ;  it  concerns  a  naval 
arsenal  that  was  to  be  built  at  the  Piraeus.  The  inscrip- 
tion, which  has  hardly  an  illegible  word  in  it,  is  headed, 
"Report  (which  here  means  specifications)  of  the  stone 
storehouse  for  ship's  tackle."  There  were  apparently  two 
oonunissioners,  Euthydomus  and  Philo,  of  whom  the  latter 
was  a  well-known  architect,  and  the  storehouse  now  goes 
by  the  name  of  the  "Arsenal  of  Philo."  No  vestige  of  this 
building  remains,  but  so  careful  are  the  specifications, 
which  include  measurements,  that  it  has  been  possible  to 
make  complete  drawings  of  the  building.  Only  a  very  few 
minor  matters  of  detail  are  open  to  dispute.  It  would  be 
possible  to  give  many  other  examples  of  the  important 
archaeological  bearing  of  inscriptions,  but  these  instances 
are  perhaps  sufiicient;  they  are,  at  any  rate,  characteristic. 

In  citing  the  foregoing  typical  examples  of  work  in 
Greek  archaeology  I  trust  I  shall  not  be  thought  to  have 
attempted  even  an  outline  sketch  of  the  general  subject 
Had  this  been  my  purpose,  I  must  have  made  mention  of 
several  other  important  branches  of  the  study.  Bronze 
work,  for  example,  and  work  in  gold  and  silver,  shows  the 
characteristics  of  other  forms  and  periods  of  Greek  art, 
and  it  is  of  the  highest  value,  both  for  its  intrinsic  merit 
and  because  it  affords  the  student  much  suggestive  ma- 
terial for  comparison  with  other  things.    The  same  is  true 
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also  of  the  art  of  gem  cutting  (glyptics)  which  extends 
from  Mycenaean  times  down.  And  above  all  there  is  the 
great  subject  of  coins  (numismatics)  which  is  reaUy  a 
specialty  by  itself.  To  the  Greek  archaeologist  its  import- 
ance can  hardly  be  exaggerated;  coins  furnish  the  student 
of  history  important  data  with  reference  to  the  commercial 
and  political  relations  between  diflFerent  conunimities;  they 
frequently  throw  light  on  political  changes;  the  student  of 
religion  and  art  finds  in  them  many  types  in  the  represen- 
tation of  deities;  they  often  afford  information  about  por- 
traiture, and  the  Greek  coins  of  the  Roman  period  not 
infrequently  bear  representations  of  famous  statues,  and 
other  celebrated  monuments  of  bygone  times.  Further- 
more, the  extraordinary  beauty  of  the  best  specimens  of 
Greek  coinage  raises  them  to  a  high  artistic  level  which 
makes  most  modem  attempts  in  this  direction  seem  poor 
indeed. 

Inadequate  as  this  hasty  survey  of  a  great  subject  must 
be,  I  hope  at  least  it  may  have  suggested  the  high  import- 
ance of  archaeology  in  the  study  of  the  growth  of  human 
civilization.  As  the  material  from  various  regions  and 
countries  accumulates,  it  will  of  course  throw  much  light 
upon  the  mutual  relations  of  different  peoples.  Almost 
every  year  of  late  has  brought  some  new  suggestion  of  this 
kind,  and  Asia  Minor,  one  of  the  great  meeting-places  of 
East  and  West,  has  been  comparatively  little  explored.  In 
many  prehistoric  fields,  where  the  anthropologist  and 
archaeologist  work  hand  in  hand,  new  views  of  the  earlier 
conditions  and  relations  of  human  life  on  the  earth  contin- 
uaUy  appear.  Archaeology  is  still  in  its  infancy,  but  the 
time  seems  surely  coming  when  the  comparative  study  of 
former  races  and  civilizations  may  be  based,  far  more  than 
is  possible  to-day,  on  a  soimd  knowledge  of  their  handi- 
craft and  art. 
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HISTORY 


History  itself  has  a  long  history,  extending,  in  Europe, 
from  Herodotus  and  Thucydides  to  the  most  recent  discus- 
sions in  the  current  numbers  of  the  "Historische  Zeit- 
schrift"  and  the  "Moyen  Age."  The  changes  which  have 
from  time  to  time  overtaken  it  during  two  thousand  years 
and  more,  have  left  indelible  impressions  which  can  alone 
explain  the  peculiar  plight  in  which  this  particular  branch 
of  knowledge  finds  itself  to-day,  with  all  its  inconsistencies, 
incongruities  and  vagueness  of  purpose.  As  we  have  lis- 
tened to  the  clear  and  confident  paeans  of  praise  and 
thanksgiving  which  my  predecessors  in  this  course  have 
raised,  week  after  week,  it  has  become  dear  to  me  that 
"blessed  is  the  science  without  a  history."  Chemistry,  As- 
tronomy, Zoology,  Physiology  may  have  had  a  few  errors 
of  youth  to  live  down,  but  they  foimd  themselves  be- 
fore their  sensibilities  had  been  permanently  perverted  by 
imfortunate  associations.  With  History  it  is  different.  It 
seems  never  to  lose  any  habits  once  formed.  It  adds  new 
ambitions  while  retaining  its  old  ones,  discredited  though 
they  may  be. 

The  story  teller  was  probably  the  first  to  discover  His- 
tory; at  any  rate  it  has  been  unmistakably  epic  from  the 
beginning.  Its  piu*pose  has  usually  been  to  tell  a  tale 
rather  than  to  contribute  to  a  well  organized  body  of  scien- 
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tific  truth.  Indeed  we  shall  not  be  far  astray  if 
we  view  History,  as  it  has  existed  through  the  ages, 
even  down  to  our  own  day,  tifi  a  ^rgnrh  nf  gan- 
eral  litfratiire  the  ohj^  of  which  has  been  to  present 


past  events  in  an  artistic  .juanner,  in  order  to  gratify 
a  natural  curiosity  -in-,  regard  .^Jo — ^^^  ^H?W^^^ij^ 
and  fate  of  conspunions  persons^  t;^? TJ-^  a^djlecay  of  mon- 
archies,  and  the  signal  4Mmimotk)iig-4U2d^disa8tei^  vHb^ 
hav.e  repeatedly  afflicted  humanity.^.  Although  the  persis- 
tence of  this  primitive  notion  of  history  is  so  obvious  as 
scarcely  to  demand  illustration,  it  is  interesting  to  note  that 
as  late  as  1820,  Daunou,  a  reputable  French  historian  of 
his  time,  in  a  course  of  lectures  upon  the  pursuit  of  history 
delivered  at  the  CoUege  de  France,  jb^dareaJ]i§t_^SJBaS:=^ 
ter-gieces  of  epic  poetryjshould  claim  the  first  attention  of 
the  would-be4ii6toiian^.ADce  it  ia^e  poete  who  have  ere- 
ated  the  art  of  jnannatiye..  Next,  from  the  modem  novel, 
the  student  may  learn,  Daunou  continues,  ''the  method  of 
giving  an  artistic  pose  to  persons  and  events,  of  distribut- 
ing details,  of  skilfully  carrying  on  the  thread  of  the  nar- 
rative, of  interrupting  it,  of  resuming  it,  of  sustaining  the 
attention  and  provoking  the  curiosity  of  iiie  reader.** 
After  the  poets  and  novels,  the  works  of  standard  histori- 
ans should  be  read  with  a  view  to  surprising  the  secrets  of 
their  style— Herodotus,  Thucydides,  Xenophon,  Polylnus, 
and  Plutarch;  Caesar,  Sallust,  Livy,  and  Tacitus;  and, 
among  the  modems,  Macdiiavelli,  Guiodardini,  Gianncme, 
Hume,  Robertson,  Gibbon,  and  Voltaire.  When  the 
foundations  of  an  elegant  literary  style  are  firmly  estab- 
lished the  student  may  re-read  the  standard  treatises  with 
attention  to  the  matter  rather  than  the  form,  for,  as  even 
the  judicious  Daunou  concedes,  before  writing-lustoq^Jit^ 
is  e\ndently  necessary  to  know  it."  Both  Daunou's  pro- 
gram and  his  list  of  names— unquestionably  the  most  distin- 
guished am<mg  historians  throughout  the  centuries — tes- 
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tif y  to  the  strength  of  literary  traditions  among  historical 
writers. 

Yet  a  formal  distinction  at  least  has  of  course  always 
been  made  between  history  and  other  branches  of  liter- 
ature. This  is  emphasized  by  Polybius,  writing  in  the 
second  century  before  Christ.  "Surely/*  he  says,  "an\ 
historian's  object  should  be  not  to  amaze  his  readers  ] 
by  a  series  of  thrilling  anecdotes,  nor  should  he  aim 
to  produce  speeches  which  might  have  been  delivered,  nor 
to  study  dramatic  propriety  in  detail,  like  a  writer  of 
tragedy.  On  the  contrary,  his  function  is  above  all  to 
record  with  fidelity  what  was  actually  said  or  done,  no 
matter  how  conunonplace  it  may  be.'' 

These  warnings  of  Polybius  were,  however,  commonly 
neglected  by  the  ancient  historian,  whose  object  was  to  in- 
terest his  readers  in  the  great  men  and  striking  events  of 
the  past,  or  to  prepare  him  for  public  life  by  describing  and 
analyzing  the  policy  of  former  statesmen  and  generals,  or 
to  teach  him  to  bear  with  dignity  the  vicissitudes  of  fortune 
by  recalling  the  calamities  of  others.  It  is  clear  that  these\ 
ends  of  amusing,  instructing  or  edifying  were  to  be  at-  / 
tained  mainly  by  literary  skill  rather  than  by  painful  hisj 
torical  research. 

To  Thucydides,  Polybius  and  Tacitus,  history  appeared 
to  be  piu'ely  human  and  secular.    Its  significance  was  con- 
fined to  this  world.    To  them  any  reflections  upon  the  in- 
fluence of  the  gods  or  upon  providence  would  have  seemed 
quite  out  of  place.    But  with  the  advent  of  Christianity  the 
past  began  to  take  on  a  religious  and  theological  meaning. 
The  greatest  of  all  the  church  fathers,  St.  Augustine,  ap- 
pealed to  history  to  substantiate  and  illustrate  his  theory  of  ) 
the  two  cities,  one  heavenly  and  one  earthly;  and  his  im-^ 
mortal  work  deeply  affected  the  thought  of  Europe  for  - 
centuries.    Still  more  influential  in  determining  the  inter- 
pretation of  history  was  a  little  manual  of  universal  history 
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written,  at  Augustine's  suggestion,  by  Orosius,  one  of  his 
ardent  disciples.  This  is  directed  against  their  pagan  con- 
temporaries, who  maintained  that  their  age  wad  accursed 
above  all  others,  owing  to  the  desertion  of  tibe  ancient  gods. 

The  object  of  Orosius  was  to  show  that,  on  the  contrary, 
a  veritable  carnival  of  death  had  preceded  the  appearance 
of  Christianity.  Accordingly,  as  he  tells  us,  he  brought  to- 
gether, in  the  compass  of  a  single  volume,  all  the  examples 
he  could  find  in  the  annals  of  the  past  "of  the  most  signal 
horrors  of  war,  pestilence  and  famine,  of  the  fearful  devas- 
tations of  earthquakes  and  inundations,  the  destruction 
wrought  by  fiery  eruptions,  by  lightning  and  hail,  and  the 
awful  misery  due  to  crime."  History  thus  became  for 
Orosius,  and  for  his  innumerable  readers  in  succeeding  cen- 
turies, the  story  of  God's  punishment  of  sin  and  the  curse 
which  man's  original  transgression  had  brought  upon  the 
whole  earth.  \ 

But  we  need  not  expose  ourselves  ii>  the  hot  and  wither- 
ing blasts  of  Orosius's  rhetoric  in  order  to  realize  the 
salient  contrast  between  his  conception  of  history's  purpose 
and  usefulness  and  that  of  the  classical  Greek  and  Roman 
writers.  In  the  old  days  the  danger  had  been  that  Clio 
would  fall  into  the  way  of  aping  her  sisters,  poetry  and  the 
drama,  and  of  borrowing  their  finery.  Now,  she  permitted 
herself  to  be  led  away  blindfolded  by  theology,  whidi  was 
for  so  long  to  be  the  potent  rival  of  literature.  The  Greek 
historians  and  the  greatest  of  the  Roman,  Tacitus,  were 
forgotten  in  the  Middle  Ages;  so  the  convenient  pamphlet 
of  Orosius  served  to  distort  Eiwope's  vision  of  the  past  for 
a  thousand  years  until  Thucydides  and  Polybius  came  once 
more  within  its  ken.  But  any  influence  that  they  exercised 
in  reviving  ancient  ideals  of  historiography  was  far  more 
jihan  offset  by  the  religious  perturbations  due  to  the  Prot- 
l^stant  Revolt. 

Luther  discovered  that  history  could  be  appealed  to  to 
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support  his  attack  upon  what  he  called  the  ''Teufels  Nest 
zu  Rom"  And  not  long  after  his  death  a  group  of  Protes- 
tants compiled  a  vast  history  of  the  church— "The  Magde- 
burg Centuries,"  as  it  was  called— in  which  they  sought  to 
prove  the  diabolical  origin  of  the  papacy  and  the  Roman 
Catholic  Church.  Cardinal  Baronius  replied  in  twelve  fo- 
lio volumes,  written,  as  he  trusted,  under  the  direct  auspices 
of  the  Virgin  Mary,  in  which  he  set  forth  "the  calamities 
divinely  sent  for  the  punishment  of  those  who  have  dared 
to  oppose  in  their  arrogance,  or  conspire  against,  the  true 
church  of  God."  For  three  centuries  each  party  continued 
to  suborn  history  in  its  own  interest,  and  one  must  still,  to- 
day, allow  for  religious  bias  in  important  fields  of  histori- 
cal research.  Yet  in  spite  of  all  its  bitterness  and  blind- 
ness, religious  controversies  have  stimulated  much  schol- 
arly investigation  in  modem  times,  and  we  should  be  much 
poorer  if  certain  works  of  a  distinctly  partisan  character 
had  never  been  written,— for  example,  Raynaldus'  con- 
tinuation of  Baronius  and,  in  our  own  days,  Janssen's 
"History  of  the  (rerman  People,"  and  Pastor's  "History 
of  the  Popes." 

To  the  authors  of  the  "Magdeburg  Centuries"  and  to 
Cardinal  Baronius  the  great,  obvious,  determining  histori- 
cal forces  were  God  and  the  devil.  Our  conception  of 
Grod,  as  well  as  our  ideas  of  history,  have  been  changing, 
however,  since  the  sixteenth  century  and  it  is  rare  now  to 
find  a  historian  who  possesses  the  old  confidence  in  his 
ability  to  penetrate  God*s  counsels  and  trace  his  dispensa- 
tions in  detail.  As  for  the  devil  few  events  can  longer  be 
ascribed  to  him  with  perfect  assurance. 

The  reversion  to  Greek  standards  of  historical  composi- 
tion represented  by  Macchiavelli  and  Guicciardini  in  the 
early  sixteenth  century  became  pronoimced  in  the  eigh- 
teenth. Gibbon,  Voltaire,  Hume,  Robertson  and  others 
successfully  reniecularized  history  and  strove  to  give  their 
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f    narratives  of  political  events  the  ancient  elegance  of  form. 
\   Moreover,  since  the  middle  of  the  eighteenth  century,  new 
<   interests  other  than  the  more  primitive  literary,  political, 
I  military,  moral  and  theological,  have  been  developing. 
^  These  have  exercised  a  remarkable  influence  upon  histori- 
cal research,  radically  altering  its  spirit  and  aims  and 
broadening  its  scope.    To  take  a  single  example,  Montes- 
quieu's "Spirit  of  Laws"— first  published  in  1748— reviews 
the  past  with  the  purpose  of  establishing  a  purely  scientific 
proposition,  namely,  the  relativity  of  all  human  institu- 
tions, social,  political,  educational,  economic,  legal  and  mil- 
itary.   The  discussions  attending  the  drafting  of  the  first 
French  constitution    (1789-1791)    served  to  provoke  a 
study  of  constitutional  history  which  has  never   since 
.flagged.  / 

In  the  nineteenth  century  people  continued,  as  they 
always  had  done,  to  see  their  own  particular  interests 
reflected  in  the  dim  mirror  of  the  past.    One  might  know 
nothing  of  the  modem  varieties  of  historical  interpreta- 
tion and  yet  be  confident  that  there  would  be  one  discover- 
/able  corresponding  to  each  of  the  main  currents  of  thought 
;  and  endeavor.    Now  among  the  most  unmistakable  phe- 
I  nomena  of  the  nineteenth  century  were  the  rise  of  the  spirit 
^^of  nationality,  the  struggle  for  constitutional  government, 
/the  enthusiasm  for  natural  science,  the  doctrine  of  evolu- 
i  tion,  the  industrial  revolution  and  the  impetus  which  this  has 
\  given  to  economic  theory  and  the  discussion  of  economic  re- 
form.   History  was  ready  to  serve  all  the  causes  here  enu- 
merated, as  well  as  some  others  of  which  there  is  no  time  to 
speak. 

Early  in  the  nineteenth  eentury  the  cosmopolitan  senti- 
ments so  conspicuous  at  the  opening  of  the  French  Revolu- 
tion began  to  give  way  to  the  spirit  of  nationality  \)diidi 
was  awaking  in  the  various  European  states,  especially 
Grermany.     This  almost  immediately  showed  itself  in  a 
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new  and  highly  characteristic  interpretation  of  history. 
While  I  make  no  pretensions  to  understanding  Hegel  I 
am  going  to  repeat  a  few  things  he  said  in  his  lectures  on 
the  philosophy  of  history,  first  delivered  in  Berlin  in  the 
winter  of  1822-1828,  for  many  people  thought  they  did  un- 
derstand him  and  were  deeply  affected  by  his  teachings.  As 
he  looked  back  over  the  restless  mutations  of  individuals 
and  peoples,  existing  for  a  time  and  theti  vanishing,  he  was 
confident  that  he  could  trace  the  World-Spirit  striving  for 
consciousness  and  then  for  freedom,  its  essential  nature.'v 
This  Spirit  assumes  successive  forms  which  it  successively    ; 
transcends.    These  forms  appear  in  tiie  peculiar  national  J 
genius  of  historic  peoples.    The  spirit  of  a  particular  peo-  • 
pie  having  strictly  defined  characteristics  "erects  itself," 
Hegel  explains,  "into  an  objective  world  tiiat  exists  and 
persists  in  a  particular  form  of  religious  worship,  customs, 
constitution,  and  political  laws,— in  short,  in  the  whole 
complex  of  its  institutions  and  in  the  events  and  transac- 
tions that  make  up  its  history."    The  Persians,  Hegel  held, 
were  the  first  world-historical  people,  for  was  it  not  in  Per- 
sia that  Spirit  first  began  to  attain  an  "unlimited  imma-  ^ 
nence  of  subjectivity?"    The  Greek  character  was  "indi- 
viduality conditioned  by  beauty."     "Subjective  inward- 
ness" was  the  general  principle  of  the  Roman  world. 

Ingenious  as  this  may  be,  it  would  hardly  have  formed 
the  basis  of  a  new  gospel  of  national  freedom  and  deeply  af- 
fected historical  interpretation,  had  it  not  been  for  Hegel's 
extraordinary  discovery  that  it  was  his  own  dear  German 
nation  in  which  it  had  pleased  the  Weltgeist  to  assume  its 
highest  form.  "The  German  Spirit  is  the  Spirit  of  the 
new  world,"  Hegel  proclaims;  "its  aim  is  the  realization  of 
absolute  truth,  as  the  unlimited  self-determination  of  Free- 
dom .  .  .  The  destiny  of  the  German  peoples  is  to  be  the 
bearers  of  the  Christian  principle."  The  supreme  role  as- 
signed to  his  countrymen  by  Hegel  filled  them  with  justi- 
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fiable  pride.  And  was  not  his  assumption  amply  Ixirne  out 
by  the  glories  of  Deutschthum  in  the  Middle  Ages,  inrihich 
the  Romanticists  were  singing ;  and,  much  more  recently,  by 
the  successful  expulsion  of  tiie  French  tyrant  only  a  few 
years  before  ?  That  all  this  should  combine  to  give  a  distinct 
national  and  patriotic  trend  to  historic  research  and^writing 
was  inevitable.  The  great  collection  of  the'sburces  for  the 
German  Middle  Ages,— the  "Monumenta  Grermaniae 
Historica"— which  was  to  become  a  model  for  other  na- 
tions, began  to  be  issued  in  1826  and' for  the  first  time  the 
(^ermans  became  the  leaders  in  the  historical  field  as  in  so 
many  others.  Ranke,  Dahn,  Giesebrecht,  Waitz,  Droysen 
and  dozens  of  others  who  began  to  devote  themselves  to 
(Tcrman  history,  were  all  filled  with  a  warm  patriotism  and 
enthusiasm  very  different  from  the  cosmopolitan  spirit  of 
the  preceding  century.  Throughout  Europe  history 
tended  to  become  distinctly  national,  and  an  extraordinary 
impetus  was  given  to  the  pubhcation  of  vast  coUections  of 
material.  It  is,  however,  hardly  necessary  to  point  out  that 
national  enthusiasm,  even  that  of  a  (Tcrman,  has  its  dan- 
gers. It  fostered  some  singular  misapprehensions  which 
Fustel  de  Coulanges  and  other  more  recent  writers  have 
rectified.  Moreover  we  in  America  have  allowed  ourselves 
to  be  somewhat  imposed  upon  by  German  erudition  and 
have  got  into  the  habit  of  giving  more  attention  to  the 
Middle  Ages  and  to  German  history  than  is  really  justi- 
fied by  their  relative  importance.  To-day  we  surely  have 
more  to  learn  from  France  than  Germany. 

It  was  natiu'al  that  this  national  spirit  and  the  political 
and  constitutional  questions  of  the  nineteenth  century 
should  serve  to  perpetuate  the  older  interest  in  political 
history.  This  is  the  most  ancient,  most  obvious  and  easiest 
kind  of  history,  for  the  policy  of  kings,  the  laws  they  issued 
and  the  wars  they  fought  have  always  been  the  matters 
which  were  likeliest  to  be  recorded.    Then  the  State  is  the 
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mosi  imposing  and  important  of  man's  social  creations  and  \ 
mafiy  historians  have  felt  that  what  was  best  worth  know-  / 
ing  in  the  past  could  be  directly  or  indirectly  associated  ( 
with  its  history.    Ranke,  Droysen,  Maurenbrecher,  Free- 
man and  many  others  deemed  political  history  to  be  history 
par  excellence.    In  the  historical  seminar  rooms  of  Johns 
Hopkins  University  Freeman's  words,  "History  is  past 
^p^itiei^are  inscribed  over  the  entrance. 

During  the  past  thirty  years  a  rather  bitter  conflict  has, 
however,  been  waged  in  Germany  between  the  representa- 
tives of  the  political  conception  of  history   and   those 
who  clamored  for  the  recognition  of  Kulturgeschichte  -^ 
as  entitled  to  an  equal  if  not  distinctly  superior  rank.    Now 
Kulturgeschichte  includes  such  matters  as  have  hitherto      ; 
been  generally  passed  over  in  the  routine  of  historical  writ-     I 
ing  and  instruction.    The  fundamental  and  enduring  intel-     \ 
lectual,  educational,  artistic,  and  even  economic  conditions     / 
have   been   neglected,— so   the   advocates   of   Kulturge-y 
schichte  complain,— in  favor  of  fleeting  political  and  mili- 
tary   events,    coiul;    intrigues    and    futile    diplomatic 
negotiations.     While  the    aims  of  the  Kulturhistoriker 
are  necessarily  rather  vague  at  first,  and  his  operations 
have  not  the  precision  of  the  scholarship  represented  in  the 
narrower,  traditional  school,  the  justice  of  his  contentions 
is  too  obvious  to  be  questioned.   We  have  an  inalienable 
right  to  study  an5rthing  we  please  in  the  past.   If  the  ap- 
pearance and  effects  of  Peter  Lombard's  "Sentences" 
appeals  to  us  rather  than  the  contemporaneous  doings 
of  the  emperor  Lothaire,  it  is  not  diflicult  to  make  out  a 
case  in  favor  of  the  theologian's  importance.    And  surely 
the  development  of  the  German  language  in  the  eleventh 
and  twelfth  century  is  as  important  as  the  struggle  be- 
tween Welf  and  Hohenstauf  en. 

We  have  now  reviewed  the  chief  motives  which  appear 
to  have  influenced  the  greater  number  of  historical  writers 
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j  from  Thucydides  to  Macaulay  and  Ranke.    Tbicy  all 
\  agreed  in  examining  more  or  less  conscientiously  and  Oiiti- 
^  ically  the  records  of  past  events  and  conditions  with  a  view 
of  amusing,   edifying  or  comforting  the   reader.    But 
ne  of  the  interests  of  which  Ilsas:&.,aQjsiX  spoken  can  be 
r^gf^Tfi^^  A^fifi^ipntijifj.    To  scan  the  pastwitfa  the  hope^ 
discovering  recipes  for  the  making  of  statesmen  and  war- 
riors, of  discrediting  the  pagan  gods,  of  showing  that  Cath- 
olic or  Protestant  is  right,  of  exhibiting  the  stages  of  self- 
realization  of  the  Weltgeistj  or  demonstrating  that  Liberty 
emerged  from  the  forests  of  Germany  never  to  return 
thither,— none  of  these  motives  are  scientific  although  they 
.    may  go  hand  in  hunfjjitih  "^"^*''  ^''wind  scholarship.    But 
\    by  the  middlc-of  j^e^ieteenth  century^e  muse  of  historvt 
-)    semper  mutabUe,  begkli  uiTf^rraxSer  the  potent  spell  of 
^natural  science.    She  was  no  longer  satisfied  to  celebrate 
the  deeds  of  heroes  and  nations  with  the  lyre  and  shrill 
flute  on  the  breeze-swept  slopes  of  Helicon;  she  no  longer 
durst  attempt  to  vindicate  the  ways  of  God  to  man.    She 
had  already  come  to  recognize  that  she  was  ill-prepared  for 
her  imdertakings  and  had  begun  to  spend  her  mornings  in 
the  library,  collating  manuscripts  and  making  out  lists  of 
variant  readings.    She  aspired  to  do  even  more  and  began 
to  talk  of  raising  her  chaotic  mass  of  information  to  the 
rank  of  a  science. 

JBut_hjstory,_in  order  to  become  scientific,  Itad  fagt^to 
^beeomj^  bistorical^  'TSingiQar^^  what  we  now  re- 

gard as  the  strictly  historical  interest  was  almost  missed  by^ 
historians  before  the  nineteenth  centmy.    They.ijMTated  "^i 
such  past  events  as  they  believed  would  interest  the  reader;  / 
they  commented  on  these  with  a  view  of  instructing  him,  N 
fortifying  his  virtue  or  patriotism  or  staying  his  faitBi 
in  God.    In  a  way  it  was  not  so  very  important  whether 
they  took  pains  to  verify  their  facts  or  not.    Indeed,  the 
exact  truth,  when  we  are  lucky  enough  to  get  a  glimpse  of 
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it,  is  rarely  so  picturesque  or  so  edif3ring  as  what  might 
have  been.    Still  they  did  take  some  pains  to  find  out  how 
things  really  were— w;*^  es  eigentUch  gewesen,  to  use 
Ranke's  famous  dictum.  Tfljtfais  extent  they  were  scientific,  ^ 
although  their  motives  were  mainlyTrEeraxy,  moral  or  re-  ( 
ligious.  They  did  not,  however,  in  general  try  to  determine^ 
how  things  had  come  about— w?t^  es  eigentUch  geworden. 
History  thus  remained  for  two  or  three  thousand  years  a  \ 
record  of  past  events,  and  this  definition  satisfies  the  / 
thoughtless  still.     But  it  is  one  thing  to  describe  what  V 
once  was;  it  is  quite  another  to  attempt  to  determine  how  J 
it  came  about. 

There  is  not  time  on  this  occasion  to  attempt  to  trace  the 
causes  and  gradual  development  of  this  genetic  interest. 
The  main  reason  for  its  £resenjLstrength  liea  probably  in  \ 
our  modem  lively  consciousness  of  the  reality  and  inevita-  / 
bility  of  change,  examples  of  which  are  continually  forcing  V 
themselves  upon  our  attention.  The  Greek  historians  had  ^ 
little  or  no  background  for  their  narratives.  It  is  amazing 
to  note  the  contemptuous  manner  in  which  Thucydides 
rejects  all  accoimts  of  even  the  immediately  preceding  gen- 
eration, as  mere  uncertain  traditions.  Polybius  set  himself 
the  task  of  tracing  the  gradual  extension  of  the  Roman 
dominion,  but  there  is  no  indication  that  he  had  any  dear 
idea  of  the  continuity  of  history.  In  the  Middle  Ages 
there  was  undoubtedly  a  notion  that  the  earth  was  the  scene 
of  a  divine  drama  which  was  to  culminate  in  the  definitive 
separation  of  the  wheat  from  the  tares;  but  this  super- 
natural imity  of  history  was  not  scientific  but  theological. 
In  earthly  matters  the  mediaeval  man  could  hardly  have 
imderstood  the  meaning  of  the  word,  anachronism;  the 
painters  of  the  Renaissance  did  not  hesitate  to  place  a 
crucifix  over  the  manger  of  the  divine  infant  and  there 
was  nothing  incongruous  in  this  to  their  contemporaries. 

Not  until  the  eighteenth  century  did  the  possibility  of 

15 


indefinite  human  progress  become  the  exhilarating  doctrine 
of  reformers,  a  class  which  had  previously  attacked  exist- 
ing abuses  in  the  name  of  the  "good  old  times."  No  dis- 
covery could  be  more  momentous  and  f  imdanlental  than 
that  reform  should  seek  its  sanction  in  the  future,  not  in 
the  past;  in  advance,  not  in  reaction.  It  became  clearer 
and  clearer  that  the  world  did  change,  and  by  the  middle  of 
the  nineteenth  century  the  continuity  of  history  began  to 
be  accepted  by  the  more  thoughtful  students  of  the  past 
and  began  to  affect  as  never  before  their  motives  and 
methods  of  research. 
/  JChe^doctrine  of^ the  continuity  of  history  is  based  upon 
{  the  observed  f adf  tihat  every  human  institution,  every  gen- 
1  erally  accepted  idea,  every  important  invention,  is  but  the 
/  summation  of  long  lines  of  progress,  reaching  back  as  far 
V  as  we  have  the  patience  or  means  to  follow  them.  The 
jury,  the  drama,  the  gatling  gun,  the  papacy,  the  letter 
"s,"  the  doctrine  of  transubstantiation,  each  owes  its  present 
form  to  antecedents  which  can  be  scientifically  traced.  But 
no  human  interest  is  isolated  from  innumerable  concurrent 
interests  and  conditioning  circumstances.  This  brings  us 
to  the  broader  conception  of  the  continuity  of  change  wfaidi 
is  attributable  to  the  complexity  of  men's  affairs.  A  some- 
what abrupt  change  may  take  place  in  some  single  institu- 
tion or  habit  but  a  sudden  general  change  is  almost  incon- 
ceivable. An  individual  may,  through  some  modification 
of  his  environment,  through  bereavement  of  malignant 
disease,  be  quickly  and  fundamentally  metamorphosed, 
but  even  such  cases  are  rare.  If  all  the  habits  and  interests 
of  the  individual  are  considered  it  will  be  found  that  only 
in  the  most  exceptional  cases  are  any  great  ntunber  of  these 
altered  in  the  twinkling  of  an  eye.  And  society  is  infinitely 
more  conservative  than  the  jindividual,  for  reasons  whidi 
need  not  be  reviewed  here.  '  IJiajjp— and  this  cannot  be  too 
strongly  emphasized— the  .feontinuity  of  history  is  a  sci- 
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entific_truth,  the  attempt  to  trax^  the  slow  process  of  >^ 
/J^opg^  ^^jrHgntifir  r^^^^^ni,  and  on^^?^^^^^^^  f nff^^""^*  j 
ing  in  its  naturo^  -  It  is  the  discovery  and  application  of  i 
this  law  which  has  served  to  diflFerentiate  history  from  liter-  \ 
atnre  and  morals  and  raise  it  in  one  sense  to  the  dignity  of  y 
a  science. 

Earlier  lectures  in  this  course  have  made  plain  the  tre- 
mendous importance  of  the  developmental  treatment  in 
nearly  all  the  branches  of  natural  science.  It  is  equally  new 
and  equally  revolutionary  in  its  application  to  humanity. 
The  older  historians  had  little  inclination  to  describe  famil- 
iar conditions  and  the  common  routine  of  everyday  life. 
It  was  the  startling  and  exceptional  that  caught  their 
attention  and  which  they  found  recorded  in  the  sources 
upon  which  they  depended.  They  were  like  a  geologist 
who  should  deal  only  with  earthquakes  and  volcanoes,  or 
better  still,  a  zoologist  who  should  have  no  use  for  any 
thing  smaller  than  an  elephant  or  less  picturesque  in  its 
habits  than  a  phoenix  or  a  basilisk.  An  appreciation  of  the 
overwhelming  significance  of  the  small,  the  conunon  and 
the  obscure  establishes  the  brotherhood  of  all  scientific 
workers  whatever  their  fields  of  activity. 

History  has  so  long  been  concealed  behind  a  mask  which 
has  served  either  to  enhance  the  charm  of  her  homely  fea- 
tures beyond  all  recognition,  or  to  render  her  familiar  and 
commonplace  form  monstrous  and  repulsive,  that  it  is  little 
wonder  that  historians  only  slowly  adjust  themselves  to  thcv 
new  point  of  view.  The  fir§t.And  grea,test  contribution  to 
the  scientific  study  of  history  came  from  an  unexpected 
source  and  was  again  a  clear  reflection  of  the  dominant, 
practical  exigencies  of  the  time.  Perhaps  Buckle  was  right 
when  he  declared  that  the  historlaSsTiave  on  the  whole  been 
inferior  in  point  of  intellect  to  thinkers  in  other  fields.  At 
any  rate  it  was  a  philosopher,  economist  and  reformer,  not 
a  professional  student  of  history,  who  suggested  a  wholly 
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new  and  wonderful  series  of  questions  which  the  historian 
might  properly  ask  about  the  past,  and  moreover  furnished 
him  with  a  scientific  explanation  of  many  matters  hitherto 
ill-understood.    I  mean  Karl  Marx. 

,^  In  a  singular  pamphlet  called  "The  Holy  Family," 
written  in  1845,  Marx  denounced  those  who  discover  the 
birthplace  of  history  in  the  shifting  clouds  of  heaven  in- 
stead of  in  the  hard,  daily  work  on  earth.  He  maintained  that 
the  only  sound  and  ever  valid  general  explanation  of  the 
past  was  economic.  The  history  of  society  depends,  he 
held,  upon  the  methods  by  which  its  members  produce 
their  means  of  support  and  exchange  the  products  of  in- 
dustry among  themselves.  The  methods  of  production 
and  transportation  determine  the  methods  of  exchange, 
the  distribution  of  products,  the  division  of  society  into 
classes,  the  relations  of  the  several  classes,  the  existence 
of  the  State,  the  character  of  its  laws,  and  of  all  that 
it  means  for  mankind.  We  are  not  concerned  here  with 
the  complicated  genesis  of  this  idea,  nor  with  the  pre- 
cise degree  of  originality  to  be  attributed  to  Marx's  pre- 
sentation of  it.  Nor  is  there  time  to  explain  the  manner  in 
which  Marx's  theory  was  misused  by  himself  and  his  fol- 
lowers. Few,  if  any,  historians  would  agree  that  every- 
thing can  be  explained  economically,  as  many  of  the 
socialists  and  some  economists  of  good  standing  would 
have  us  believe.  But  in  the  sobered  and  chastened  form  in 
which  most  economists  now  receive  the  doctrine,  it  serves  to 
explain  far  more  of  the  phenomena  of  the  past  than  any 
other  single  explanation  ever  offered.  _It  is  the  econo* 
mist  who  has  opened  up  the  most  fruitful  new  fields  of 
research  by  emphasizing  the  importance  of  the  endur- 
ing but  often  inconspicuous  factors  which  almost  entirely 
escaped  historians  before  the  middle  of  the  nineteenth 
centmy.  I  am  inclined  to  think  that  Jaur^,  one  of  the 
leaders  of  the  French  socialists,  has  written  what  is,  on  the 
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whole,  the  most  illuminating  history  of  the  French  Revolu- 
tion. Moreover  he  has  induced  the  French  government  to  ap- 
point a  commission  to  investigate  and  edit  the  chief  sources 
for  the  economic  history  of  that  great  movement.  No  one 
can  glance  at  the  volumes  that  have  recently  been  appearing 
in  that  series  without  realizing  the  fundamental  character  of 
the  material  they  contain  as  compared  with  similar  series  is- 
sued under  the  influence  of  the  older  canons  of  importance. 
It  was  inevitable  that  attempts  would  be  made  to  reduce 
history  to  a  science  by  reconstructing  it  upon  the  lines  sug- 
gested by  the  natural  sciences.  The  most  celebrated  in- 
stance of  this  is  Buckle's  uncompleted  "History  of  Civiliza- 
tion," the  first  volume  of  which  appeared  in  1857.  It 
seemed  to  him  that  while  the  historical  material  which  had 
been  collected,  when  looked  at  in  the  aggregate,  had  "a  rich 
and  imposing  appearance,'*  the  real  problem  of  the  his- 
torian had  hardly  been  suspected,  let  alone  solved.  "For 
all  the  higher  ptu^oses  of  human  thought,"  he  declares, 
"history  is  still  miserably  deficient,  and  presents  that  con- 
fused and  anarchical  appearance  natural  to  a  subject  of 
which  the  laws  are  unknown  and  even  the  foundations  un- 
settled." He  accordingly  hoped,  he  tells  us,  to  "accomplish 
for  the  history  of  man  something  equivalent,  or  at  all  events 
analogous,  to  what  has  been  effected  by  other  inquirers  for 
the  diflFerent  branches  of  natural  science.  In  regard  to 
nature,  events  apparently  the  most  irregular  and  capricious 
have  been  explained,  and  have  been  shown  to  be  in  accord- 
ance with  certain  fixed  and  universal  laws.  This  has  been 
done  because  men  of  ability,  and,  above  all,  men  of  patient, 
imtiring  thought,  have  studied  natural  events  with  the  view 
of  discovering  their  regularity;  and  if  human  events  were 
subjected  to  a  similar  treatment,  we  have  every  right  to 
expect  similar  results."  Buckle  proposed  to  discover  the 
laws,  physical  and  mental,  which  govern  the  workings  of 
mankind  and  then  trace  their  operations  in  the  general  de- 
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v^elopment  of  civilization.  Unlike  Marx,  Buckle  believed 
that  physical  laws  tended  to  become  well-nigh  inoperative 
in  so  highly  developed  a  civilization  as  that  of  Europe  and 
that,  consequently,  the  moral  and  intellectual  laws  should 
constitute  the  main  object  of  the  historian's  search. 

Fifty  years  have  elapsed  since  Buckle's  book  appeared, 
and  I  know  of  no  historian  who  would  venture  to  maintain 
that  we  had  made  any  considerable  advance  toward  the 
goal  he  set  for  himself.  A  systematic  prosecution  of  the 
various  branches  of  social  science,  especially  political  econ- 
omy and  anthropology,  perhaps  of  psychology,— if  that  be 
a  social  science— has  served  to  explain  some  things,  but 
history  must  always  remain,  from  the  standpoint  of  the 
astronomer,  physicist  or  chemist,  a  highly  inexact  and 
fragmentary  body  of  knowledge.  This  is  due  mainly  to 
the  fact  that  it  concerns  itself  with  man,  his  devious  ways 
and  wandering  desires,  which  it  seems  hopeless  at  present 
to  bring  within  the  compass  of  clearly  defined  laws  of  any 
kind.  Then  our  historical  knowledge  must  forever  rest 
upon  scattered  and  highly  precarious  data,  the  truth  of 
which  we  have  no  means  of  testing.  This  melancholy  fact 
is  not  so  well  known  as  it  should  be,  for  in  writing  for  the 
public  even  conscientious  scholars  have  hitherto  found 
ihemselves  suppressing  their  doubts  and  imcertainties  until 
they  were  scarcely  aware  that  they  ever  had  them;  conceal- 
ing their  pitiful  ignorance  and  yielding  to  the  temptation 
to  ignore  yawning  gulfs  at  whose  brink  History  must  halt 
even  though  Literature  can  bridge  them  with  ease.  I  should 
like  to  dwell  for  a  moment  on  this  painful  theme  of  our 
ineluctable  ignorance  over  which  Literature  has  been  wont 
to  throw  a  kindly  veil.  For  it  is  to  a  considerable  extent  an 
exaggerated  notion  of  the  extent  of  our  knowledge  that 
has  encouraged  the  reckless  ventures  of  those  who  have 
dreamed  of  reducing  history  to  an  exact  science. 

Fifty  years  ago  it  was  generally  believed  that  we  knew 
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something  about  man  from  the  very  first.  Of  his  abrupt 
appearance  on  the  freshly  created  earth  and  his  early  con- 
duct, there  appeared  to  be  a  brief  but  exceptionally  author- 
itative accoimt.  Now  we  are  beginning  to  recognize  the 
immense  antiquity  of  man.  There  are  paleolithic  imple- 
ments which  there  is  some  reason  for  supposing  may  have 
been  made  a  himdred  and  fifty  thousand  years  ago;  the 
eolithic  remains  recently  discovered  may  perhaps  antedate 
the  paleolithic  by  an  equally  long  period.  Mere  guesses 
and  impressions,  of  course,  this  assignment  of  millenniums, 
which  appear  to  have  been  preceded  by  some  hundreds  of 
thousands  of  years  during  which  an  animal  was  developing 
with  "a  relatively  enormous  brain  case,  a  skilful  hand  and 
an  inveterate  tendency  to  throw  stones,  flourish  sticks"  and, 
in  general,  as  Ray  Lankester  expresses  it,  "to  defeat  ag- 
gression and  satisfy  his  natural  appetites  by  the  use  of  his 
wits  rather  than  by  strength  alone."  There  may  still  be 
historians  who  would  argue  that  all  this  has  nothing  to  do 
with  history ;— that  it  is  "prehistoric."  But  "prehistoric"  is 
a  word  that  must  go  the  way  of  "preadamite,"  which  we 
used  to  hear.  They  both  indicate  a  suspicion  that  we  are  in 
some  way  gaining  illicit  information  about  what  happened 
before  the  foot  lights  were  turned  on  and  the  curtain  rose 
on  the  great  human  drama.  Of  the  so-called  "prehistoric" 
period  we  of  course  know  as  yet  very  little  indeed,  but  the 
bare  fact  that  there  was  such  a  period  constitutes  in  itself 
the  most  momentous  of  historical  discoveries.  The  earliest, 
somewhat  abimdant,  traces  of  mankind  can  hardly  be 
placed  earlier  than  six  thousand  years  ago.  They  indicate, 
however,  a  very  elaborate  and  advanced  civilization  and  it 
is  quite  gratuitous  to  assiune  that  they  represent  the  first 
occasions  on  which  man  rose  to  such  a  stage  of  culture. 
Even  if  they  do,  the  wonderful  tale  of  how  the  conditions 
of  which  we  find  hints  in  Babylonia,  Egypt  and  Crete  came 
about  is  lost. 
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Let  us  suppose  that  there  has  been  something  worth  say- 
ing about  the  deeds  and  progress  of  mankind  during  the 
past  three  hundred  thousand  years  at  least;  let  us  sup- 
pose that  we  were  fortunate  enough  to  have  the  merest 
outline  of  such  changes  as  have  overtaken  our  race  during 
that  period,  and  that  a  single  page  were  devoted  to  each 
thousand  years.  Of  the  three  hundred  pages  of  our  little 
manual  the  closing  six  or  seven  only  would  be  allotted  to 
the  whole  period  for  which  records,  in  the  ordinary  sense  of 
the  word,  exist,  even  in  the  scantiest  and  most  fragmentary 
form.  Or,  to  take  another  illustration,  let  us  imagine  his- 
tory under  the  semblance  of  a  vast  lake  into  whose  rather 
turbid  depths  we  eagerly  peer.  We  have  reason  to  think  it 
at  least  twenty-five  feet  deep,  perhaps  fifty  or  a  hundred; 
we  detect  the  very  scantiest  remains  of  life,  raru  et  disjecta, 
four  or  five  feet  beneath  the  surface,  six  or  seven  indies 
down  these  are  abundant,  but  at  that  depth  we  detect,  so  to 
speak,  no  movements  of  animate  things,  which  are  scarcely 
perceptible  below  three  or  four  inches.  If  we  are  frank 
with  ourselves  we  shall  realize  that  we  can  have  no  dear 
and  adequate  notion  of  anything  happening  more  than  an 
inch,— indeed,  scarce  more  than  half  an  inch  below  the  sur- 
face. 

From  this  point  of  view  the  historian's  gaze,  instead  of 
sweeping  back  into  remote  ages  when  the  earth  was  young, 
seems  now  to  be  confined  to  his  own  epoch,  Rameses  the 
Great,  Tiglath-Pileser  and  Solomon  appear  practically  co- 
eval with  Caesar,  Constantine,  Charlemagne,  St.  Louis, 
Charles  V,  and  Victoria;  Bacon,  Newton,  and  Darwin  are 
but  the  younger  contemporaries  of  Thales,  Plato,  and  Aris-. 
totle.  Let  those  pause  who  attempt  to  determine  the  laws 
of  human  progress  or  decay.  It  is  like  trying  to  determine 
by  observing  the  conduct  of  a  man  of  forty  for  a  month, 
whether  he  be  developing  or  not.  Anything  approaching 
a  record  of  events  does  not  reach  back  for  more  than  three 
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thousand  years  and  even  this  remains  shockingly  imperfect 
and  unreliable  for  more  than  two  millenniums.  We  have  a 
few,  often  highly  fragmentary,  literary  histories  covering 
Greek  and  Roman  times,  also  a  good  many  inscriptions  and 
some  important  archeological  remains ;  but  these  leave  us  in 
the  dark  upon  many  vital  matters.  The  sources  for  the  Ro- 
man Empire  are  so  very  bad  that  Monmisen  refused  to  at- 
tempt to  write  its  history.  Only  in  the  twelfth  and  thirteenth 
centuries  do  the  mediaeval  annals  and  chronicles  begin  to 
be  supplemented  by  miscellaneous  documents  which  bring 
us  more  directly  into  contact  with  the  life  of  the  time. 

Yet  the  reader  of  history  must  often  get  the  impres- 
sion that  the  sources  of  our  knowledge  are,  so  to 
speak,  of  a  uniform  volume  and  depth,  at  leajst 
for  the  last  two  or  three  thousand  years.  When  he  beheads 
a  voluminous  account  of  the  early  Church,  or  of  the 
Roman  Empire,  or  observes  Dahn's  or  Hodgkin's 
many  stately  volumes  on  the  Barbarian  invasions, 
he  is  to  be  pardoned  for  assuming  that  the  writers 
have  spent  years  in  painfully  condensing  and  giving  liter- 
ary form  to  the  abundant  material  which  they  have  turned 
up  in  the  course  of  their  prolonged  researches.  Too  few 
suspect  that  it  has  been  the  business  of  the  historian  in  the 
past  not  to  condense  but  on  the  contrary  skilfully  to  inflate 
his  thin  film  of  knowledge  until  the  bubble  should  reach 
such  proportions  that  its  bright  hues  would  attract  the  at- 
tention and  elicit  the  admiration  of  even  the  most  careless 
observer.  One  volume  of  Hodgkin's  rather  old  fashioned 
"Italy  and  her  Invaders,"  had  the  scanty  material  been  ju- 
diciously compressed,  might  have  held  all  that  we  can  be 
said  to  even  half -know  about  the  matters  to  whidi  the 
author  has  seen  fit  to  devote  eight  volumes. 

But  pray  do  not  jump  to  the  conclusion  that  the  histori- 
cal writer  is  a  sinner  above  all  men.  In  the  first  place,  it 
should  never  be  forgotten  that  he  is  by  long  tradition  a 
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man  of  letters,  and  that  that  is  not,  after  all,  such  a  bad 
thing  to  be.  In  the  second  place  he  experiences  the  same 
strong  temptation  that  everyone  else  does  to  accept,  at 
their  face  value,  the  plausible  statements  which  he  finds,  un- 
less they  conflict  with  other  accounts  of  the  same  events  or 
appear  to  be  inherently  improbable.  Lastly  he  is,  like  his 
fellow  primates,  the  victim  of  what  Nietzsche  has  called 
''dream  logic."  I  am  siu*e  that  we  do  not  reckon  constantly 
enough  with  this  inveterate  tendency  of  even  a  highly  cul- 
tivated mind  instinctively  to  elaborate  and  amplify  mere 
hints  and  suggestions  into  complete  and  vivid  pictures. 

To  take  an  illustration  of  Nietzsche's,  the  vague  feeling, 
as  we  lie  in  bed,  that  the  soles  of  our  feet  are  free  from  the 
usual  pressure  to  whidi  we  are  accustomed  in  our  waking 
hours  demands  an  explanation.  Our  dream  explanation  is 
that  we  must  be  flying.  Not  satisfied  to  leave  its  work  half 
done,  dream  logic  fabricates  a  room  or  landscape  in  whidi 
we  make  our  aerial  experiments.  Moreover  just  as  we  are 
going  to  sleep  or  awaking  we  can  often  actually  observe 
how  a  flash  of  light,  such  as  sometimes  appears  on  the 
retina  of  our  closed  eyes,  will  be  involimtarily  interpreted 
as  a  vision  of  some  human  figure  or  other  object,  clear  as  a 
stereopticon  slide.  Now  anyone  can  demonstrate  to  him- 
self that  neither  dream  logic  nor  the  "mind's-eye  faculty," 
as  it  has  been  called,  desert  us  when  we  are  awake.  Indeed 
they  may  well  be,  as  Nietzsche  suspects,  a  portion  of  the 
inheritance  bequeathed  to  us,  along  with  some  other  incon- 
veniences, by  our  brutish  forebears.  At  any  rate  they  are 
forms  of  aberration  against  which  the  historian,  witli  his 
literary  traditions,  needs  specially  to  be  on  his  guard. 
There  are  rumors  that  even  the  student  of  natural  science 
sometimes  keeps  his  mind's  eye  too  wide  open,  but  he  is  by 
no  means  so  likely  as  the  historian  to  be  misled  by  dream 
logic.  This  is  not  to  be  ascribed  necessarily  to  the  superior 
self-restraint  of  the  scientist  but  rather  to  the  greater  sim- 

24 


plicity  of  his  task  and  the  palpableness  of  much  of  his 
knowledge.  The  historian  can  ahnost  never  have  any  di- 
rect personal  experience  of  the  phenomena  with  which  he 
deals.  He  only  knows  the  facts  of  the  past  by  the  traces 
they  have  left.  Now  these  traces  are  usually  only  the  re- 
ports of  someone  who  commonly  did  not  himself  have  any 
direct  experience  of  the  facts  and  who  did  not  even  take  the 
trouble  to  tell  us  where  he  got  his  alleged  information. 
This  is  true  of  almost  all  the  ancient  and  mediaeval  histo- 
rians and  annalists.  So  it  comes  about  t£at  **the  immense 
majority  of  the  sources  of  information  which  furnish  the 
historian  with  starting  points  for  his  reasoning  are  nothing 
else  than  traces  of  psychological  operations"  rather  than 
direct  traces  of  the  facts. 

To  take  a  single  example  from  among  thousands  which 
might  be  cited,  Gibbon  tells  us  that  after  the  death 
of  Alaric  in  410  "The  ferocious  character  of  the  Barbarians 
was  displayed  in  the  fimeral  of  the  hero,  whose  valor  and 
fortune  they  celebrated  with  mournful  applause.  By  the 
labor  of  a  captive  multitude  they  forcibly  diverted  the 
course  of  the  Busentinus,  a  small  river  that  washes  the 
walls  of  Consentia.  The  royal  sepulchre,  adorned  with  the 
splendid  spoils  and  trophies  of  Rome,  was  constructed  in 
the  vacant  bed ;  the  waters  were  then  restored  to  their  natu- 
ral channel,  and  the  secret  spot,  where  the  remains  of 
Alaric  had  been  deposited,  was  for  ever  concealed  by  the  in- 
human massacre  of  the  prisoners  who  had  been  employed 
to  execute  the  work."  The  basis  of  this  account  is  the  illit- 
erate "History  of  the  Goths"  written  by  an  ignorant  per- 
son, Jordanes,  about  a  himdred  and  forty  years  after  the 
occurrence  of  the  supposed  events.  We  know  that  Jor- 
danes copied  freely  from  a  work  of  his  better  instructed 
contemporary,  Cassiodorus,  which  has  been  lost.  This  is 
absolutely  all  that  we  know  about  the  sources  of  our  infor- 
mation. 
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Shall  we  believe  this  story  which  has  found  its  way 
into  so  many  of  our  textbooks?  Gibbon  did  not  witness 
the  burial  of  Alaric  nor  did  Jordanes,  upon  whose  tale 
he  greatly  improves,  nor  did  Cassiodorus  who  was  not  bom 
imtil  some  eighty  years  after  the  death  of  the  Grothic  king. 
We  can  control  the  "psychological  operation"  represented 
in  Gibbon's  text,  for  he  says  he  got  the  tale  from  Jordanes, 
but  aside  from  our  suspicion  that  Jordanes  took 
the  story  from  the  lost  book  by  Cassiodorus  we  have  no 
means  of  controlling  the  various  psychological  opera- 
tions which  separate  the  tale  as  we  have  it  from 
the  real  circumstances.  We  have  other  reasons  than 
Jordanes'  authority  for  supposing  that  Alaric  is  dead, 
but  as  for  the  circumstances  of  his  burial  we  can  only  say 
they  may  have  been  as  described,  but  we  have  only  the 
slightest  reason  for  supposing  that  they  were.  The  scope 
for  dream  logic  and  the  mind's-eye  faculty  as  well  as  for 
mistakes  and  misapprehensions  of  all  kinds  is  in  sudi  cases 
infinitely  greater  than  when  one  deals  with  his  own  impres- 
sions, whidh  can  be  intensified  and  corrected  by  repeated 
observations  and  clarified  by  experiment.  As  Langlcns  re- 
marks, the  historian  is  like  a  chemist  who  should  be  forced 
to  rely  for  his  knowledge  of  a  series  of  experiments  npon 
what  his  laboratory  boy  told  him. 

It  should  now  have  become  clear  that  history  can  never 
become  a  science  in  the  sense  that  physics,  diemistry,  physi- 
ology, or  even  anthropology,  is  a  science.  The  complexity 
of  tihe  phenomena  is  appalling  and  we  have  no  way  of  arti- 
ficially analyzing  and  of  experimenting  with  our  facts. 
We  know  absolutely  nothing  of  any  occurrences  in  tiie  his- 
tory of  mankind  during  thousands  of  years  and  it  is  cmly 
since  the  invention  of  printing  that  our  sources  have  lie- 
come  in  any  sense  abundant.  Historical  students  have 
moreover  become  keenly  aware  of  the  "psychological  oper- 
ations" which  separate  them  from  the  objective  facts  of  tiie 
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past.  They  know  that  all  narrative  sources,  upon  which 
former  historians  so  naively  relied,  are  open  to  the  gravest 
suspicion  and  that  even  the  documents  and  inscriptions 
which  they  prize  more  highly  are  nevertheless  liable  to 
grave  misinterpretation. 

But  if  there  is  no  hope  that  history  can  become  a  science 
in  the  sense  in  which  the  term  is  usually  accepted,  why 
should  it  not  resign  itself  to  remaining,  as  it  always  has 
been  essentially,  a  branch  of  literature?  Since  all  depart- 
ments of  knowledge  have  now  become  historical,  what  need 
is  there  of  history  in  general?  If  politics,  war,  art,  law,  re- 
ligion, science,  literature,  be  dealt  with  genetically,  will  not 
history  tend  inevitably  to  disintegrate  into  its  organic  ele- 
ments? Professor  Seeley  of  the  University  of  Cambridge 
believed  that  it  would.  Twenty  years  ago  he  declared  that 
history  wajs  after  all  but  the  name  of  "a  residuum  which  has 
been  left  when  one  group  of  facts  after  another  has  been 
taken  possession  of  by  some  science;  that  residutun  which 
now  exists  must  go  the  way  of  the  rest,  and  that  time  is  not 
very  distant  when  a  science  will  take  possession  of  the  facts 
which  are  still  the  undisputed  property  of  the  historian." 

Now  the  last  question  I  have  to  discuss  is  whether  his- 
tory, after  gaining  the  whole  world,  is  destined  to  lose  her 
own  soul.  Let  us  assume  that  historical  specialization  has 
done  its  perfect  work,  that  every  distinct  phase  of  man's 
past,  every  institution,  sentiment,  conception,  discovery, 
adiievement  or  defeat  whidb  is  recorded  has  found  its  place 
in  the  historical  treatment  of  the  particular  branch  of  re- 
search to  which  it  has  been  assigned  according  to  the  pre- 
vailing classification  of  the  sciences.  This  process  of  spe- 
dalization  would  serve  to  rectify  history  in  a  thousand 
ways,  and  to  broaden  and  deepen  its  operations,  but,  instead, 
of  destroying  it,  it  would  rather  tend,  on  the  contrary,  to 
demonstrate  with  perfect  clearness  its  absolute  indispensa- 
bility.    Hiunan  affairs  and  hiunan  change  do  not  lend 
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themselves  to  an  exhaustive  treatment  through  a  series  of 
monographs  upon  the  ecclesiastical  or  military  organiza- 
tion of  particular  societies,  their  legal  procedure,  agrarian 
system,  their  art,  domestic  habits  or  views  on  higher  educa- 
tion. Many  vital  matters  would  prove  highly  recalcitrant 
when  one  attempted  to  force  them  into  a  neat  scientific 
cubby-hole.  Physical,  moral  and  intellectual  phenomena 
are  mysteriously  interacting  in  that  process  of  life  and 
change  which  it  falls  to  the  historian  to  study  and  describe. 

Man  is  far  more  than  the  sum  of  his  scientifically  classi- 
fiable operations.  Water  is  composed  of  hydrogen  and 
oxygen,  but  it  is  not  like  either  of  them.  Nothing  could  be 
more  artificial  than  the  scientific  separation  of  man's 
religious,  aesthetic,  economic,  political,  intellectual  and  bel- 
licose properties.  These  may  be  studied,  each  by  itself, 
with  advantage,  but  specialization  would  lead  to  the  most 
absurd  results  if  there  were  not  someone  to  study  the  pro- 
cess as  a  whole ;  and  that  someone  is  the  historian.  Imagine 
the  devotees  of  the  various  social  sciences  each  engaged  in 
describing  his  particular  interest  in  the  Crusades  or  the 
Protestant  Revolt  or  the  French  Revolution.  When  they 
had  finished  would  not  the  historian  have  to  retell  the  story 
in  his  way,  utilizing  all  that  they  had  accomplished,  includ- 
ing what  they  had  all  omitted,  and  rectifying  the  errors 
into  which  each  of  the  specialists  had  fallen  on  account  of 
his  ignorance  of  the  general  situation?  The  historian  will 
moreover  engage  in  his  own  kind  of  specialization.  He  no 
longer  confines  himself  to  cross  sections  of  the  past  but 
traces  ideas  and  institutions  morphogenetically— if  I  may 
be  permitted  to  borrow  that  polite  term. 

As  for  his  ignorance,  which  I  have  so  frankly  revealed, 
he  now  reco^ts^es^that  in  all  hmnility,  and  is  making  every 
effort  to  remedy  it  by  the  application  of  highly  scientific 
methods.  He  shares  it  moreover  with  the  representatives  of 
^all  the  social  sciences  who  attempt  to  carry  their  work  back 

28 


\ 


into  the  past.  The  historian  will  become  more  and, more  in- 
terested, I  believe,  in  explaining  the  immediate  present  and 
fortunately  his  sources  for  the  immediately  preceding  two 
or  three  centuries  are  infinitely  more  abundant  and  satis- 
factory than  for  the  whole  earlier  history  of  the  world.  He 
is  criticizing  and  indexing  his  sources  and  rendering  them 
available  to  an  extent  which  would  astonish  a  layman  un- 
familiar with  the  tremendous  amount  that  has  been  accom- 
plished in  this  way  during  t^epagtififty^|cea£Si.  Every  year 
adds  to  our  resources  here  in  New  York  City  material  that 
was  formerly  out  of  reach  of  even  the  most  assiduous  Euro- 
pean scholar.  Every  year  witnesses  important  additions  to 
our  knowledge  of  our  own  national  history. 

We  have  now  seethed  the  kid  in  its  mother's  milk.  We 
have  explained  History  by  means  of  History.  The  histo- 
rian is  from  a  narrow  scientific  point  of  view  a  little  higher 
than  a  man  of  letters  and  a  good  deal  lower  than  an  astron- 
omer or  biologist.  He  need  not  however  repudiate  his  lit- 
erary associations,  for  they  are  eminently  respectable,  but  he 
will  aspire  hereafter  to  find  out  not  only  exactly  how  things 
have  been  but  how  they  have  come  about.  He  will  remain 
the  critic  and  guide  of  the  social  sciences  whose  results  he 
must  synthesize  and  test  by  the  actual  life  of  mankind  as  it 
appears  in  the  past.  His  task  is  so  grand  and  so  compre- 
hensive that  it  will  doubtless  gradually  absorb  his  whole 
energies  and  wean  him  in  time  from  literature,  for  no  poet 
or  dramatist  ever  set  before  himself  a  nobler  or  a  more  in- 
spiring ideal,  or  one  making  more  demands  upon  the  imag- 
ination and  resources  of  expression,  than  the  destiny  which 
is  becoming  clearer  and  clearer  to  the  historian. 
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When  Professor  Crampton  finished  his  lecture  on  2#oology 
a  few  weeks  ago  and  it  was  understood  that  the  social 
sciences  would  next  be  taken  up,  some  one  in  this  audience 
said:  "Now  they  will  begin  to  talk  about  what  they  don't 
know/'  Whether  my  immediate  predecessor  overheard 
this  remark,  I  cannot  say.  If  he  did  he  replied  to  it  in  a 
way  that  it  would  be  vain  to  try  to  imitate — by  showing 
that  to  hear  about  what  is  not  known  may  be  quite  as  in- 
structive and  even  more  entertaining  than  to  hear  about 
what  is.  With  Professor  Robinson's  revelations  in  regard 
to  the  deficiencies  of  History  still  ringing  in  my  ears,  like  a 
call  to  the  confessional,  I  have  no  desire  to  make  extrava- 
gant claims  for  my  subject.  We  economists  do  still  talk 
about  what  we  don't  know.  We  have  reached  a  stage, 
however,  when  with  clear,  utilitarian  purpose  we  talk  more 
and  more  about  what  we  should  like  to  know,  a  good  deal 
about  what  we  hope  to  know,  and  a  little,  a  saving  little 
about  what  we  think  we  do  know. 

Economics,  or  Political  Economy,  is  the  social  science 
which  treats  of  all  of  the  interests  and  activities  connected 
with  the  mundane  task  of  earning  a  living.  It  is  the  social 
science  of  business.  This  definition,  accepted  in  substance, 
if  not  in  form,  by  all  present-day  economists,  was  reached 
only  after  prolonged  discussion.  Passing  over  the  first 
beginnings  of  economic  speculation  in  oriental  and  classical 
literature,  we  find  that  in  Europe  in  the  Middle  Ages  the 
subject  was  cultivated  as  a  branch,  not  of  political  science, 
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but  of  ethics.  The  questions  most  actively  discussed  by 
mediaeval  thinkers  turned  not  on  the  explanation  of 
economic  phenomena,  but  on  their  justification.  Thus 
the  inquiry  was  not  as  to  why  the  rate  of  interest  charged 
at  the  time  was  high,  but  as  to  whether  there  was  moral 
justification  for  charging  any  interest. 

As  the  mediaeval  restraints  on  trade  and  industry  were 
relaxed  the  discussion  of  economic  phenomena  passed  from 
theologians  to  merchants  and  government  officials.  Taxa- 
tion, the  control  of  monetary  systems,  and  the  regulation 
of  commerce  were  the  principal  matters  considered  in  the 
fifteenth,  sixteenth,  and  seventeenth  centuries  and  some 
progress  was  made  toward  an  understanding  of  these 
subjects. 

In  the  latter  part  of  this  period  economic  questions  be- 
gan to  be  approached  from  the  standpoint  of  the  whole 
people  rather  than  from  that  of  kings  or  the  ruling  classes; 
a  change  that  was  at  first  justified  more  on  the  ground  that 
an  impoverished  people  means  an  impoverished  sovereign, 
—pauvres  pay  sans ,  pauvre  Royaume,  pauvre  Royaume, 
pauvre  Roij  as  Vauban  writing  in  1717  expressed  it— 
than  because  the  welfare  of  the  people  was  squarely  recog- 
nized as  of  primary  importance.  When  Adam  Smith  pub- 
lished his  "Wealth  of  Nations"  in  1776  this  broader  con- 
ception was  firmly  established,  but  Adam  Smith  himself 
still  thought  of  Political  Economy  as  the  art  of  making  na- 
tions wealthy  and  prosperous,  rather  than  as  the  science  of 
explaining  wealth  and  prosperity. 

It  was  not  until  the  first  quarter  of  the  nineteenth 
century,  when  Political  Economy  had  been  dignified  in 
England  by  recognition  as  a  college  discipline,  that  the 
subject  began  to  be  defined  and  treated  as  a  science.  The 
materials  for  the  new  science  had  all  or  nearly  all  been 
brought  together  earlier,  but  it  required  Ricardo's  com- 
bination of  business  experience  and  talent  for  abstract 
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reasoning,  James  Mill's  passion  for  clear  and  logical  expo- 
sition, and  the  leisure  for  academic  refinements  of  analysis 
enjoyed  by  Malthus  and  Senior  to  bring  the  diflFerent 
parts  of  the  subject  together  into  what  is  now  designated 
as  the  classical  or  orthodox  system.  That  system  has  in- 
fluenced so  profoundly  the  course  of  economic  thought 
even  down  to  the  present  day  that  a  brief  exposition  of  its 
leading  principles  must  be  given. 

To  understand  the  classical  system  it  is  necessary  to 
study  it  in  connection  with  the  industrial  situation  in  Eng- 
land at  the  time  that  it  was  formulated.  Though  ex- 
hausted and  impoverished  by  the  Napoleonic  wars,  that 
country  was  throbbing  with  the  great  economic  changes 
brought  about  by  the  inventions  and  discoveries  of  the  last 
half  of  the  eighteenth  century.  Manufacturing  industries 
were  growing  at  an  unprecedented  rate.  Population  was 
beginning  to  be  concentrated  in  Yorkshire  and  Lancashire 
where  the  coal  and  water  power  called  for  by  the  new  pro- 
cesses were  to  be  had  abundantly.  The  capitalist-employer 
was  coming  forward  as  the  directing  spirit  in  the  new  in- 
dustries and  the  opposition  between  his  interests  and  those 
of  the  landholding  aristocracy,  which  still  dominated 
Parliament,  was  beginning  to  stand  out  clearly.  Finally, 
in  consequence  of  the  war  and  of  the  partial  suspension  of 
the  country's  foreign  commerce,  high  prices  prevailed  for 
agricultural  products,  and  not  only  did  the  landlords  of 
the  country  enjoy  unusually  high  rents  from  their  estates, 
but  a  considerable  extension  of  agriculture  to  lands  that 
had  before  been  deemed  unfit  for  cultivation  was  ob- 
servable. The  interest  of  landlords  in  a  continuance  of 
these  high  prices  was  as  clear  as  was  the  interest  of  other 
classes  in  bringing  about  their  reduction. 

It  was  on  the  background  formed  by  these  industrial 
conditions  that  Ricardo  and  his  disciples,  combining  subtle 
reasoning  with  heroic  abstraction  from  the  complex  facts 
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of  life,  sketched  the  closely  related  theories  whidi  for  a 
time  seemed  to  raise  economics  to  the  position  of  an  exact 
science. 

The  factors  in  the  production  of  wealth  which  the  classi- 
cal economists  distinguished— land,  labor  and  capital- 
corresponded  to  the  three  great  i^ocial  classes  of  the  period, 
landlords,  wage-earners,  and  capitalist-employers.  Eadi 
of  these  factors  was  supposed  to  receive  a  share  in  the  pro- 
ducts of  industry,  the  familiar  rent,  wages  and  profits.  To 
explain  these  shares  was,  as  Ricardo  declared  in  his  epoch- 
making  treatise,  "the  principal  problem  in  Political  Econ- 
omy." 

Rent,  the  share  of  the  landowner,  was  explained  very 
simply  as  a  differential  return  due  to  the  superior  fertility 
or  the  superior  location  of  the  better  pieces  of  land  as  com- 
pared with  the  poorer. 

The  explanation  of  wages  was  more  complex,  since  two 
different  and  supplementary  theories,  one,  applying  to 
short,  the  other  to  long  periods,  were  advanced.  Over 
short  periods  wages  were  believed  to  depend  upon  the  pro- 
portion between  the  accumulated  fund  of  capital  and  the 
nimiber  of  wage-earners.  This  was  the  famous  wages-fund 
theory  which  was  still  confidently  held  by  John  Stuart  Mill 
when  he  wrote  his  "Political  Economy"  in  1848.  As  stated 
by  Mill,  the  theory  is  that  "wages  depend  not  only  upon 
the  relative  amount  of  capital  and  population,  but  cannot 
be  affected  by  anything  else.  Wages  (meaning,  of  course, 
the  general  rate)  cannot  rise  but  by  an  increase  of  the 
aggregate  funds  employed  in  hiring  laborers,  or  in  a 
diminution  of  the  number  of  competitors  for  hire;  nor 
fall,  except  either  by  a  diminution  of  the  funds  devoted  to 
paying  labor,  or  by  an  increase  of  the  nimiber  of  laborers 
to  be  paid."  This  theory  of  the  rigid  dependence  of  wages 
upon  capital,  with  the  practical  conclusion  deduced  from  it 
that  neither  labor  organizations  nor  factory  acts  could  do 
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anything  to  improve  materially  the  lot  of  wage-earners, 
served  more  than  any  other  part  of  the  classical  system  to 
earn  for  economics  the  title  of  ''dismal  science,"  That  this 
theory,  at  one  time  miiversally  accepted,  is  now  miiversally 
condemned,  may  be  cited  as  a  solemn  warning  against 
over-confident  generalization  touching  phenomena  too 
complex  to  be  explained  by  any  simple  formula. 

To  account  for  the  course  of  wages  over  long  periods 
the  classical  economists  relied  on  the  Malthusian  doctrine 
of  population.  Population,  they  thought,  is  constantly 
pressing  on  the  food  supply.  Any  increase  in  the  wages- 
fund  tends  to  encourage  an  increase  of  population.  In  the 
long  run  wages  tend  to  correspond  with  the  standard  of  liv- 
ing of  the  wage-earning  masses,  the  standard  of  subsist- 
ence, that  is,  which  wage-earners  insist  on  having  in  the 
sense  that  when  wages  fall  below  this  level  the  growth  of 
population  will  be  checked  until  they  are  brought  again  up 
to  it.  Malthus  at  first  thought  that  this  minimum  standard 
was  no  more  than  the  subsistence  absolutely  necessary  to 
enable  the  wage-earner  to  rear  a  family,  and  that  misery 
and  vice  were  the  divinely  ordained  means  of  maintaining 
the  necessary  balance  between  population  and  the  food 
supply.  Further  thought  convinced  him  and  the  other 
classical  writers  that  the  standard  of  living  is  elastic  and 
that  wages  determined  by  what  later  came  to  be  called 
their  "iron  law"  were  not  necessarily  low  wages.  They 
continued,  however,  to  think  of  wages  in  terms  of  food  and 
to  make  little  real  allowance  for  the  development  of  higher 
wants  on  the  part  of  the  masses. 

Ricardo's  explanation  of  profits,  the  third  and  last  share, 
was  the  least  satisfactory  part  of  his  "Political  Economy." 
Instead  of  attacking  the  problem  of  the  reason  for  profits 
directly,  he  had  recourse  to  the  method  of  diflFerence  for  his 
explanation.  Having  asserted  that  all  wealth  annually 
produced  is  divided  into  three  parts,  and  having  explained 
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how  the  parts  called  rent  and  wages  are  determined,  it 
seemed  to  him  sufficient  to  declare  that  whatever  was  left 
over  must  constitute  profits.  It  remained  for  Senior  to 
attempt  to  explain  the  why  of  profits  on  independent 
grounds  and  he  did  this  by  formulating  clearly  the  so- 
called  abstinence  theory,  hints  of  which  are  to  be  found  in 
the  discussions  of  earlier  writers.  According  to  this  theory 
the  abstinence  of  the  capitalist  bears  the  same  relation  to 
profits  as  does  the  effort  of  the  laborer  to  wages.  Both  are 
elements  in  the  cost  of  production,  and  both  must  be 
recognized  as  ultimate  factors  in  the  determination  of 
economic  relations. 

In  the  completed  form  to  which  it  was  brought  by  the 
work  of  Senior,  the  classical  system  had  at  least  the  merit 
of  simplicity.  The  production  and  distribution  of  wealth 
seemed  to  be  completely  explained  by  half  a  dozen  clear- 
cut  propositions.  From  them  seemed  to  follow  by  inexor- 
able logic  the  principle  that  governmental  interference 
with  industrial  relations  must  prove  futile,  even  when  not 
positively  harmful.  And  so  persuaded  were  the  classical 
writers  of  the  correctness  of  their  doctrines  that  during  the 
fifty  years  from  1820  to  1870  most  of  their  attention  was 
devoted  to  the  task  of  winning  disciples. 

Already  in  1821,  James  Mill  brought  out  an  "'Elements 
of  Political  Economy,"  based  on  lectures  first  delivered  in 
camera  to  John  Stuart  when  in  his  twelfth  year.  About 
the  same  time  a  more  ambitious  effort  to  popularize 
economics  was  made  by  a  Mrs.  Marcet,  the  author  of  a  suc- 
cessful "Conversations  on  Chemistry."  Her  "Conversa- 
tions on  Political  Economy,"— a  treatise  in  which  a  "Mrs. 
B."  gravely  expounds  all  the  mysteries  of  the  classical 
system  in  reply  to  queries  propounded  by  an  ingenuous 
young  maiden,  Caroline,— was  received  with  approval  by 
the  leading  economists  of  the  day.  Even  J.  R.  McCullodi, 
the  narrowest,  most  dogmatic  and  most  prolific  of  the 
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classical  writers,  condescended  to  say  that  "the  little  work, 
though  puerile  in  its  form  and  from  a  female  pen,  is  not 
wanting  in  manly  excellence." 

But  perhaps  tiie  clearest  proof  of  the  confidence  with 
which  the  teachings  of  Bicardo  were  accepted  is  the  part 
which  our  own  broadly  cultured  Professor  McVickar 
played  in  this  effort  to  popularize  economics.  In  1885  he 
was  moved  to  bring  out  a  "First  Lessons  in  Political  Econ- 
omy for  the  Use  of  Primary  and  Common  Schools/'  and 
to  introduce  the  work  with  the  following  significant  sen- 
tences: 

"The  first  principles  of  Political  Economy  are  truisms 
which  a  child  may  understand,  and  which  children  should 
therefore  be  taught.  In  the  last  century  they  were  among 
the  speculations  of  the  learned;  they  have  now  become  the 
heritage  of  the  nursery;  and  the  only  difficulty  in  teaching 
them  in  after  life  arises  from  a  suspicion  excited  by  their 
very  simplicity." 

To  the  modem  reader  another  possible  explanation  of  the 
"suspicion"  to  which  Professor  McVickar  alludes  suggests 
itself  when  he  discovers  that  among  the  "truisms"  which 
had  become  the  "heritage  of  the  nursery"  are  the  labor 
theory  of  value  and  the  laissez-faire  theory  of  government. 

Much  more  fruitful  than  these  attempts  to  popularize 
economics  were  the  applications  that  were  made  of  the 
classical  theories  to  the  economic  and  political  problems  of 
the  day.  For,  however  inadequate  these  theories  may  seem 
as  a  basis  for  solving  the  world  problems  of  the  twentieth 
century,  it  cannot  be  denied  that  they  supplied  a  veritable 
arsenal  of  arguments  for  attacking  the  problems  which 
confronted  England  during  the  period  of  their  greatest 
influence.  In  fact,  the  inadequacy  of  the  classical  theories 
—if  we  except  the  wages-fund  theory,  the  most  serious,  not 
to  say  vicious  error  of  the  older  writers— came  from  their 
being  only  half -true  rather  than  untrue.    For  the  most 
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part  they  have  been  supplemented  rather  than  superseded 
by  the  theories  formulated  since  1870.  Among  the  practi- 
cal reforms  in  England  which  should  in  justice  be  credited 
to  the  classical  economists  and  their  disciples  were  the 
establishment  of  the  gold  standard,  the  reform  of  Parlia- 
ment, the  reform  of  the  poor  law,  the  abolition  of  slavery 
and  the  repeal  of  the  com  laws.  It  was  not  until  these 
reforms  were  accomplished  that  any  serious  eflFort  was 
made  to  re-examine  the  accepted  theories  and  adapt  them 
to  changing  industrial  conditions. 

The  arguments  which  served  at  length  to  discredit  the 
theories  of  the  classical  system  were  advanced  by  at  least 
five  diflFerent  types  of  thinkers.  First,  there  were  the 
moralists  who  attacked  the  system  on  the  ground  that  the 
industrial  society  to  which  its  theories  applied  stood  self- 
condemned.  They  ridiculed  economics  as  "the  dismal 
science'*  and  insisted  that  the  "economic  man"  of  whom  the 
economists  prated  existed  only  in  the  imaginations  of  these 
"closet  philosophers."  Not  a  little  encouragement  to  this 
line  of  criticism  came  from  the  economists  themselves. 
Thus,  John  Stuart  Mill  broke  so  completely  with  the 
principles  that  he  had  himself  expounded  that  before  his 
death  he  became  an  avowed  socialist.  Even  Caimes,  who 
made  an  effort  as  late  as  1874  to  rehabilitate  the  classical 
theories,  showed  so  little  enthusiasm  for  his  task  that  he 
declares  that  co-operation  "offers  the  sole  escape  from  a 
hopeless  situation."  With  such  damaging  admissions  com- 
ing from  the  leaders  it  was  not  surprising  that  there  was 
dissatisfaction  in  the  ranks. 

The  second  group  of  critics  were  the  socialists,  led  by 
Karl  Marx.  They  professed  to  accept  the  teachings  of 
Ricardo  and  asked  only  that  his  theories  be  followed  to 
their  logical  conclusion.  For  them  this  was  sununed  up  in 
the  proposition  that  all  incomes  except  wages  are  the  re- 
sult of  legalized  robbery. 
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More  important  was  the  third  line  of  attack,  the  accu- 
mulation of  facts  both  past  and  present  by  disciples  of  the 
German  Historical  School.  These  showed  not  only,  that 
the  premises  which  the  economists  advanced  as  universally 
true  applied  only  to  a  few  countries,  and  to  them  only  at 
particular  periods  of  their  historical  development,  but  also 
that  the  conclusions  which  the  economists  deduced  from 
these  premises  failed  to  correspond  with  experience. 

The  fourth  influence  was  the  progress  of  biological 
studies  and  the  growing  appreciation  of  the  importance  of 
change  in  connection  with  all  forms  of  organic  life.  From 
thinking  of  human  nature  and  social  institutions  as  rela- 
tively fixed,  all  students  of  social  phenomena  were  led  to 
think  of  them  as  undergoing  a  gradual  evolution.  This 
new  conception  was  obviously  inconsistent  with  the  hard 
and  fast  principles  of  classical  economics. 

Finally  and  most  important  of  all  was  the  more  search- 
ing examination  to  which  the  economists  subjected  their 
own  theories.  Thornton  and  others  attacked  the  wages- 
fund  theory  and  succeeded  in  securing  a  formal  recantation 
from  John  Stuart  Mill,  upon  whose  authority  much  of  the 
later  day  vogue  of  the  theory  had  depended.  Menger  in 
Austria  and  Jevons  in  England  showed  the  inadequacy  of 
the  cost-of -production  theory  of  value  and  proposed  in  its 
place  the  marginal  utility  theory,  now  very  generally 
accepted.  Our  own  Walker  and  others  showed  the  neces- 
sity of  recognizing  other  shares  in  distribution  than  the 
traditional  rent,  wages  and  profits,  and  thus  prepared  the 
way  for  a  more  accurate  analysis.  Similarly,  the  Mal- 
thusian  doctrine  of  population  and  the  abstinence  theory 
of  interest  were  shown  to  be  untenable  in  the  forms  in 
which  the  classical  writers  had  advanced  them,  and  less 
simple  theories  having  more  regard  to  the  complexities  of 
the  subject  were  proposed  to  take  their  places. 

Through  the  combined  operation  of  all  of  these  influ- 
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ences  the  inadequacy  of  the  classical  system  was  proved 
both  inductively  and  deductively,  and  the  way  was  pre- 
pared for  the  more  careful  and  scientific,  if  less  confident 
and  sweeping  theories  of  economics  which  are  now  ac- 
cepted. 

In  turning  from  this  brief  survey  of  the  history  of  the 
science  of  economics  to  an  account  of  present-day  princi- 
ples and  problems,  I  am  filled  with  renewed  admiration  for 
my  predecessors  who  have  succeeded  in  telling  so  much 
about  their  subjects  in  the  limited  time  allotted  to  them. 

Although  it  is  one  of  the  newest  of  the  sciences,  eco- 
nomics has  already  been  subdivided  into  many  special 
branches,  to  any  one  of  which  a  lecture  such  as  this  might 
profitably  be  devoted.  Statistics,  mathematical  economics, 
economic  theory,  public  finance,  practical  economics,  eco- 
nomic history,  and  social  economy  are  the  branches  at 
present  represented  through  special  courses  or  series  of 
courses  offered  at  this  University.  In  each  of  these  notable 
progress  is  being  made.  Not  only  is  our  mastery  of  the 
essential  facts  in  regard  to  industrial  conditions  in  lliis 
and  other  lands  becoming  every  year  more  complete,  but 
greater  care  is  constantly  being  exercised  in  the  formula- 
tion of  the  premises  to  be  used  in  economic  reasoning  and 
in  the  application  of  theoretical  conclusions  to  practical 
problems.  Notwithstanding  this  progress,  the  present 
state  of  development  of  the  science  is  stiU  one  of  transition. 
The  dogmatic  orthodoxy  of  the  past  has  been  succeeded  by 
an  exuberant  heterodoxy  which  gives  so  great  prominence 
to  the  disagreements  among  economists  that  the  agree- 
ments are  easily  overlooked.  This  disputatious  period  is 
gradually  passing  in  its  turn  and  a  new  body  of  principles 
is  emerging  which  entitles  economics  still  to  be  regarded  as 
the  most  exact  of  the  relatively  inexact  social  sciences. 

One  of  the  chief  difficulties  with  which  economists  have 
all  along  contended  is  the  inexactness  of  their  terminology. 
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It  is  a  significant  indication  of  present  tendencies  that  at 
the  last  meeting  of  the  American  Economic  Association  a 
standing  committee  was  appointed  on  "agreements  in 
political  economy."  The  principal  task  assigned  to  this 
committee  is  that  of  formulating  standard  definitions  of 
the  more  common  economic  terms.  It  is  hoped  that  by 
this  means  a  more  truly  scientific  terminology  may  gradu- 
ally be  developed,  which  will  not  only  contribute  greatly 
to  clearness  of  thought,  but  put  an  end  to  the  merely  verbal 
controversies  to  which  in  the  past  far  too  much  attention 
has  been  given. 

In  the  limited  time  that  remains  to  me  it  will  be  impos- 
sible to  deal  with  many  of  the  phases  of  contemporary 
economics.  Great  as  is  the  temptation  to  enter  upon  a 
discussion  of  those  problems  that  are  just  now  most  promi- 
nently before  us  in  the  United  States,  the  currency  ques- 
tion, the  railroad  question,  the  trust  question  and  the  tariff 
question,  I  feel  that  I  shall  give  a  truer  impression  of  the 
relative  significance  of  different  parts  of  economics  if  I 
pass  them  by  in  favor  of  problems  pertaining  to  labor. 
For,  as  Professor  Marshall  has  said,  it  is  after  all  the 
question  "whether  it  is  reaUy  impossible  that  all  should 
start  in  the  world  with  a  fair  chance  of  leading  a  cultured 
life,  free  from  the  pains  of  poverty  and  the  stagnating 
influences  of  excessive  mechanical  toil  ♦♦♦*♦♦* 
which  gives  to  economic  studies  their  chief  and  their  high- 
est interest."  To  explain  why  and  in  what  respects  the 
present  attitude  of  economists  toward  labor  problems  dif- 
fers from  that  of  the  classical  writers,  I  must  begin  where 
I  left  off  in  expounding  their  theories,— with  the  problem 
of  distribution. 

The  explanation  of  the  division  of  the  annual  products 
of  industry  into  the  shares  into  which  they  are  distributed, 
that  is  now  widely,  though  not  yet  universally  accepted  by 
economists,  is  conveniently  designated  as  the  "productivity 
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theory."  According  to  this  theory  as  it  applies,  for  exam- 
ple, to  the  share  of  the  annual  produce  that  goes  to  wage- 
earners,  it  is  not  the  fund  of  wealth  that  has  already  been 
accumulated  that  determines  wages  (as  held  by  the  wages- 
fund  theorists) ,  but  rather  the  flow  of  wealth  which  is  be- 
ing currently  produced.  Employers,  when  deciding  what 
wages  they  can  afford  to  pay,  consider  not  the  capital  which 
they  happen  to  have,  but  the  probable  value  of  what  their 
employees  will  produce.  Having  decided  what  their  em- 
ployees are  worth  to  them,  or,  what  is  the  same  fhing,  what 
the  part  of  the  product  attributable  to  their  labor  is 
worth,  they,  of  course,  try  to  secure  their  services  for  less. 
If  competition  is  perfectly  free,  however,  and  employees 
are  alert  to  their  own  interest  and  willing  to  shift  from 
one  employer  to  another  for  the  sake  of  higher  wages,  the 
competitive  demand  for  labor  among  employers  will  force 
wages  up  until  there  is  little  margin  between  the  wages 
paid  and  the  value  of  what  labor  produces. 

In  the  same  way  that  it  tends  to  assign  to  wage-earners 
the  share  of  the  product  that  is  imputable  to  their  labor,  the 
free  play  of  competitive  forces  tends  to  assign  to  land  and 
the  other  instruments  of  production  their  respective  shares 
of  the  joint  product.  This  does  not  mean,  of  course,  that  the 
tendency  of  free  competition  is  to  deprive  employers  of  their 
profits.  The  productivity  theory  makes  full  allowance  for 
ordinary  profits,  or  wages  of  management,  and  also  for  the 
additional  profit  or  loss  which  falls  to  the  employer  because 
he  assumes  the  risks  of  business.  It  asserts  merely  that 
competition  tends  to  cause  all  the  different  shares  in  dis- 
tribution to  correspond  to  the  parts  of  the  product  that 
are  economically  imputable  to  the  services  which  the  cor- 
responding factors  render  in  production.  The  explanation 
of  the  process  by  which  this  economic  imputation  is  carried 
out  amidst  the  complexities  of  modem  business  relations  is 
one  of  the  most  difficult  tasks  of  economic  analysis.    For 
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proof  that  it  is  carried  out,  I  must  refer  you  to  the  technical 
manuals,  of  which,  as  President  Butler  once  said  of  small 
colleges,  three  are  supplied  by  Columbia. 

In  accepting  the  productivity  theory  of  competitive  dis- 
tribution, economists  do  not  ignore  tiie  fact  that  the  as- 
sumed state  of  perfectly  free  competition  is  very  far  from 
being  realized  in  actual  industrial  society.  They  recognize 
fully  that  monopoly,  to  mention  only  one  complicating 
factor,  plays  an  equally  important  role  with  competition  in 
determining  actual  distribution.  Thus  the  laws  of  com- 
petitive distribution  are  merely  a  point  of  departm-e  for 
studying  the  problems  of  actual  distribution.  To  under- 
stand the  latter,  allowance  must  be  made  for  the  element  of 
friction  in  economic  life  in  somewhat  the  same  way  that 
such  allowance  is  made  in  physics  in  appl3ring  the  laws  of 
motion  to  the  actual  movements  of  falling  bodies.  The 
chief  difference  is  that  in  economics  the  element  of  friction 
is  often  of  such  dominating  importance  that  the  utility  of 
the  explanation  of  what  would  happen  if  competition  were 
free  is  sometimes  questionable. 

Recognizing  fully  the  limited  application  of  the  pro- 
ductivity theory,  I  nevertheless  believe  that  acceptance 
of  it  has  been  an  important  factor  in  changing  economics 
from  a  ^^dismal  science"  to  a  science  full  of  promise  for 
the  future  of  industrial  society.  Merely  to  assert  that 
wages  depend  fundamentally  upon  what  the  wage-earner 
produces  is  to  make  an  appeal  to  the  ambition  and  enter- 
prise of  the  working  masses.  If  wages  are  low,  a  certain 
way  to  raise  them  is  to  make  labor  more  efficient.  Thus 
the  interest  of  wage-earners  becomes  identical  with  the 
interest  of  the  whole  community.  Rising  wages  mean  an 
increasing  output  of  wealth  on  the  part  of  wage-earners. 
They  are  not  opposed  to  the  interest  of  any  other  class- 
to  that  of  employers,  of  capitalists,  or  of  land-owners.  On 
the  contrary,  the  increasing  weUbeing  of  wage-earners 
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means  increased  wellbeing  for  all  classes.  Thus  all  should 
unite  in  promoting  plans  for  the  better  education  and 
training  of  the  world's  workers,  and  the  benefits  whidi 
will  flow  from  such  efforts  will  be  cumulative,  because  the 
higher  earnings  of  the  more  efficient  workers  of  one  gen- 
eration will  almost  inevitably  be  used  in  part  for  the  benefit 
of  the  workers  of  the  next. 

The  acceptance  of  this  theory  has  also  led  to  a  clearer 
analysis  of  the  part  which  capital  plays  in  production.  The 
classical  economists  when  they  spoke  of  capital  habitually 
thought  of  the  imaginary  wages-fund.  The  principal 
function  of  capital  to  them  was  to  feed  and  support  the 
laboring  masses  while  they  were  devoting  themselves  to 
the  production  of  unfinished  forms  of  wealth.  To  modem 
analysis  the  principal  function  of  capital  is  to  supply  tiie 
tools,  machines,  railroads,  factories,  and  other  instruments 
which  so  enormously  increase  the  productiveness  of  indus- 
try. While  denying  the  existence  of  a  special  wages-fund, 
economists  do  not  of  course  ignore  the  fact  that  it  is  a 
second  function  of  capital  to  make  possible  the  elaborate 
division  of  labor  and  the  roundabout  methods  of  production, 
which  in  their  turn  contribute  so  largely  to  the  productive- 
ness of  industry.  In  order  that  production,  distribution 
and  consumption  may  go  on  regularly  and  continuously,  a 
vast  accumulation  of  wealth  in  the  form  of  raw  materials 
and  partially  finished  and  finished  commodities  is  neces- 
sary. By  recognizing  that  it  is  the  function  of  capital  to 
supply  the  instruments  of  production  as  well  as  this  fund 
of  materials,  economists  now  define  the  relation  between 
labor  and  capital  in  a  way  that  neither  humiliates  the 
workman  nor  belittles  the  importance  of  the  part  which 
capital  plays  in  production. 

A  third  important  consequence  of  acceptance  of  ihe 
theory  that  wages  tend  to  equal  what  labor  produces  is 
that  economists  have  come  to  feel  that  this  is  the  lowest 
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standard  of  remuneration  that  is  compatible  with  justice. 
The  worker  is  entitled  at  least  to  the  full  equivalent  of 
what  he  produces.  This  is  the  moral  principle  which 
economists  now  very  generally  apply  to  the  labor  situa- 
tions on  which  they  have  to  pass  judgment.  Very  often, 
perhaps  more  often  than  not,  the  ideal  standard  of  the  pro- 
ductivity theory  is  not  realized  in  practice.  Wages  fall 
below,  sometimes  far  below  the  fair  equivalent  of  what 
labor  produces.  This  may  be  due  to  the  fact  that  a  given 
branch  of  industry  is  controlled  by  a  monopoly;  to  an  open 
or  tacit  combination  among  employers  not  to  spoil  the 
labor  market  by  bidding  up  wages;  to  the  ignorance,  in- 
ertia or  timidity  of  wage-earners  themselves;  or  to  the  fact 
that  the  advantages  of  industrial  progress  redound  first  to 
the  benefit  of  employers  and  that  it  takes  time  for  wages  to 
be  advanced  so  that  the  workers  get  their  share.  Recogni- 
tion that  some  or  all  of  these  influences  may  prevent  work- 
men from  getting  the  wages  to  which,  according  to  the 
productivity  theory,  they  are  economically  entitled,  has 
made  economists  much  more  sympathetic  toward  labor, 
organizations  than  they  used  to  be.  From  condemning 
them  as  useless,  if  not  harmful,  they  have  changed  to  ap- 
proving them  as  necessary  means  of  putting  wage-earners 
in  a  position  to  bargain  on  equal  terms  with  their  em- 
ployers. When  the  latter  are  giant,  semi-monopolistic 
corporations,  as  is  so  commonly  the  case  today,  it  is  clear 
that  the  workmen  stand  little  chance  of  getting  a  fair  com- 
petitive wage  unless  they  organize  to  oppose  combination 
on  the  side  of  capital  with  combination  on  the  side  of  labor. 
Thus,  in  place  of  the  older  conception  of  a  competitive 
labor  market  in  which  isolated  employers  competed  against 
one  another  in  bargaining  to  secure  the  services  of  isolated 
and  competing  wage-earners,  the  present  conception  of  a 
desirable  labor  situation  is  one  in  which  honestly  and  intel- 
ligently directed  labor  organizations  enter  into  collective 
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bargains  with  honestly  and  intelligently  directed  em- 
ployers' combinations.  It  is  believed  that  such  a  situation 
will  not  only  result  in  fairer  rates  of  wages,  but  that  it  will 
serve  as  an  effective  restraint  on  the  embittered  conflict  be- 
tween capital  and  labor  which  is  now  such  a  menace  to 
continuous  prosperity. 

Tli^e  same  considerations  that  have  led  economists  to  ap- 
prove of  labor  organizations  have  made  them  advocates  of 
legislative  interference  to  control  the  conditions  of  ihe 
labor  contract.  Reasonable  laws  regulating  the  working 
hours  of  women  and  children  and  prescribing  standards  of 
sanitation  and  safety  for  the  benefit  of  all  employees  are 
today  universally  approved  by  economists.  The  legal 
regulation  of  the  hours  of  labor  of  adult  men  is  less  gen- 
erally demanded,  but  the  industrial  development  of  pro- 
gressive countries  is  so  clearly  away  from  the  situation  in 
which  effective  individual  liberty  results  from  a  policy  of 
non-interference  on  the  part  of  the  government  that  the 
argument  for  protective  labor  laws  for  all  classes  is  steadily 
gaining  adherents.  The  object  and  tendency  of  such  laws, 
as  economists  now  recognize,  are  not  to  repress  individual 
initiative  and  enterprise,  but  rather  to  determine  the  plane 
on  which  initiative  and  enterprise  shall  act.  Enterprise 
which  spends  itself  in  devising  new  methods  for  sweating 
the  last  oi^ce  of  productive  power  out  of  underpaid  and 
ill-fed  employees  serves  no  useful  purpose.  It  is  much 
better  that  the  same  energy  and  ingenuity  be  directed 
toward  introducing  more  efficient  tools  and  machinery  or 
a  better  division  of  labor,  wage-earners  meantime  being 
protected  from  over-work  under  unwholesome  conditions 
by  definite  legal  prescriptions. 

Economists  approve  of  trade  imions  and  labor  laws, 
because  they  recognize  that  their  assistance  is  needed  to 
protect  wage-earners  from  the  destructive  effects  of  an 
unfair,  because  imequal,  competition.    But  their  program 
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on  behalf  of  wage-earners  does  not  stop  here.  Side  by 
side  with  the  principle  that  wage-earners  are  entitled  at 
least  to  the  full  equivalent  of  what  their  labor  produces^ 
most  economists  would  now  put  the  further  principle  that 
wage-earners  should  be  protected  from  losing  through  ac- 
cident or  misfortune  the  capacity  to  maintain  the  standards 
of  living  to  which  they  have  become  accustomed. 

Among  the  contingencies  which  frequently  prevent  the 
families  of  independent  and  self-respecting  wage-earners 
from  preserving  their  standards  of  living  the  principal  are 
sickness,  accident,  unemployment,  premature  death  and 
old  age.  One  way  of  providing  against  these  evils  and  the 
way  on  which  the  classical  economists  relied  is  for  every 
wage-earner  to  accumulate  an  independent  fund  of  capital. 
Desirable  as  would  be  such  a  development,  no  one  can  deny 
that  the  progress  which  wage-earners  have  made  in  this 
direction  is  exceedingly  slight.  Moreover  it  is  not  the 
most  economical  and  intelligent  way  to  meet  these  con- 
tingencies to  which  all  are  liable,  but  which  the  great  ma- 
jority escape  in  whole  or  in  part.  A  better  way  is  through 
the  machinery  of  insurance,  by  which  a  common  fund  is 
created  for  the  benefit  of  those  who  suffer  from  these  evils 
at  a  minimum  of  expense  to  the  larger  number  who  are 
exposed  to  them. 

Insurance  against  accidents,  premature  death  and  old 
age,  and  even  against  sickness,  have  long  been  furnished 
by  commercial  insurance  companies.  The  trouble  is  that 
those  who  would  be  most  benefited  by  this  insurance  are 
either  indifferent  to  it  or  unable  to  bear  the  expense  of 
securing  it.  Under  these  circumstances  some  plan  of 
universal  insurance  at  the  expense  either  of  the  wage- 
earners  to  be  benefited,  of  their  employers  or  of  the  state, 
seems  alone  suited  to  the  necessities  of  the  situation. 

Time  will  permit  only  the  briefest  reference  to  the  dif- 
ferent plans  of  universal  insurance  against  these  evils 
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which  are  being  tried.  Germany,  as  is  well  known,  has 
developed  a  system  of  miiversal  compulsory  insurance 
against  all  of  them  except  unemployment.  The  United 
Kingdom  has  recently  extended  its  system  of  workmen's 
compensation  for  industrial  accidents  until  it  includes  not 
only  practically  all  employments,  but  also  certain  diseases 
contracted  in  connection  with  the  occupation.  Denmark, 
New  Zealand  and  New  South  Wales  have  established  old 
age  pensions,  and  it  appears  probable  that  the  United 
Kingdom  and  France  wiU  also  establish  them  so  soon  as 
the  additional  revenues  which  they  necessitate  can  be  pro- 
vided. Finally,  certain  German  and  Swiss  cities  have  ex- 
perimented with  systems  of  municipal  insurance  against 
losses  due  to  unemployment. 

The  point  I  wish  to  emphasize  is  that  these  measures, 
which  to  the  classical  economists  would  have  seemed  op- 
posed to  all  of  the  principles  of  economics  and  sound 
statesmanship,  are  now  approved  in  substance  by  a  large 
and  growing  body  of  the  younger  generation  of  econom- 
ists. More  careful  analysis  and  completer  knowledge  of 
the  facts  of  industrial  life  have  discredited  many  of  the 
arguments  which  the  older  economists  urged  against  sudi 
measures,  and  experience  of  the  actual  results  that  follow 
from  them  has  shown  how  groundless  was  the  fear  that 
they  would  prove  subversive  of  public  order  and  good 
government. 

The  reasons  for  this  change  in  the  attitude  of  economists 
may  be  illustrated  by  taking  up  in  a  more  concrete  way 
one  of  these  contingencies  which  it  is  proposed  to  pro- 
vide against  by  some  plan  of  universal,  state-controlled 
insurance.  The  change  in  opinion  in  reference,  for  ex- 
ample, to  industrial  accidents  is  instructive.  The  older 
economists  thought  that  competition  would  cause  wages  to 
be  sufficiently  higher  in  dangerous  trades  to  compensate 
workmen  for  the  risks  they  run.    Wage-statistics  prove 
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that  this  is  not  the  case.  The  facts  overlooked  by  the  older 
writers  were  that  wage-earners  are  both  ignorant  of  and 
indifferent  to  the  dangers  to  which  they  are  exposed.  But 
if  wages  are  not  higher  in  dangerous  trades,  workmen  and 
their  families  ought  to  be  protected  in  some  other  way 
against  the  losses  industrial  accidents  entail.  These  losses 
are  really  portions  of  the  cost  of  producing  goods.  Con- 
sumers, therefore,  for  whose  benefit  production  is  carried 
on  should  be  made  to  pay  for  them.  But  consumers  cannot 
be  reached  directly.  The  simplest  plan  is  to  throw  the 
cost  of  workmen's  compensation  upon  employers  and  de- 
pend upon  them  to  pass  it  on  to  consumers,  as  they  do  their 
other  expenses  of  production,  in  the  form  of  somewhat 
higher  prices  for  their  products.  Under  this  plan  con- 
sumers pay  for  what  goods  cost  in  maimed  bodies  and 
shortened  lives,  as  well  as  for  what  they  cost  in  wear  and 
tear  of  plant  and  used  up  raw  materials.  No  one  has 
reason  to  complain  of  the  new  policy  and  a  great  social 
evil  is  remedied. 

As  for  industrial  accidents,  so  for  the  other  evils  that 
have  been  enumerated,  economists  are  now  convinced  that 
no  merely  individualistic  remedies  are  adequate.  The.  in- 
dividual, even  the  intelligent  individual,  is  too  confined  in 
his  outlook  and  too  blinded  by  Tbelief  in  his  own  immunity 
to  take  the  measures  for  his  protection  which  the  situation 
calls  for.  Such  measures  to  be  adequate  must  be  compre- 
hensive. Based  on  full  knowledge  of  the  social  conse- 
quences of  the  evils  to  be  remedied,  they  must  be  adopted 
as  parts  of  a  constructive  policy  of  social  betterment,  and 
compulsion  must  be  used  to  bend  the  will  of  the  individual 
to  what  is  so  clearly  for  the  general  good. 

Does  this  change  in  the  attitude  of  economists  in  refer- 
ence to  labor  problems  mean  that  they  are  becoming  social- 
istic? If  "socialistic"  is  used  to  designate  every  departure 
from  a  rigid  laissez-faire  policy,  then  the  economists  of  to- 
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day  are  undoubtedly  more  socialistic  than  were  the  econom- 
ists of  thirty  or  even  ten  years  ago.  Most  economists,  how- 
ever, would  draw  a  sharp  distinction  between  the  wid- 
ened field  of  activity  on  which  they  desire  to  see  the  state 
enter  and  socialism.  To  eager  socialists  every  step  in  the 
direction  of  a  broader  social  policy  appears  to  be  a  step 
toward  their  cherished  goal.  But  it  is  a  long  road  that 
has  no  turning.  The  road  which  progressive  countries  are 
now  traversing  is  undoubtedly  away  from  the  narrow  indi- 
vidualism of  the  past;  but  the  novel  social  policies  which 
are  being  tried  in  this  country  and  in  that  may  prove  not 
advances  toward  socialism,  but  rather  bulwarks  against 
the  revolutionary  changes  in  our  fundamental  institutions 
of  private  property  and  freedom  of  contract  which  social- 
ists advocate.  It  was  with  this  deliberate  purpose  in  view 
that  Germany  took  the  lead  in  this  field  of  social  legisla- 
tion in  the  early  eighties.  And  it  is  with  this  expectation 
that  most  economists  have  lined  themselves  on  the  side  of 
such  legislation.  But  it  is  a  rash  prophet  who  would  at- 
tempt to  say  just  how  far  the  extension  of  governmental 
functions  may  go  without  narrowing,  instead  of  widening, 
the  field  of  effective  individual  liberty.  One  great  change 
that  has  certainly  occurred  is  that  the  cry  of  socialism  has 
ceased  to  weigh  with  intelligent  people  as  an  argument 
against  any  proposed  policy.  The  question  which  interests 
present-day  economists  is  not  whether  a  given  measure  is 
socialistic  or  individualistic,  but  rather  whether,  consid- 
ering all  its  effects  direct  and  indirect,  it  is  socially  expedi- 
ent. In  this  spirit  they  welcome  experiments  along 
socialistic  lines;  but  with  a  caution  bom  of  knowledge  of 
past  failures  they  prefer  that  the  more  radical  of  these 
experiments  be  tried  by  other  countries  first.  This  change 
is  only  part  of  the  larger  change  that  has  occurred  in  all 
fields  of  thought.  In  desiring  to  see  the  contentions  of 
socialists  subihitted  to  experimental  proof,  rather  than 
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silenced  by  a  priori  objections,  economists  merely  exhibit 
their  kinship  with  scientists  in  other  fields.  They  also  dis- 
trust the  absolutist  temper  and  prefer  the  open  mind. 

In  these  lectures  it  has  become  the  custom  to  say  some- 
thing about  the  motives  which  dominate  specialists  in  the 
different  fields  of  knowledge  that  are  passed  in  review.  As 
regards  economics,  the  principal  incentive  of  those  who 
have  most  distinguished  themselves  in  the  science  has  cer- 
tainly not  been  mere  love  of  truth.  Economists  love  truth, 
I  hope,  as  ardently  as  the.  natural  scientists.  They  also  find 
outlet  for  their  play  instinct  in  the  intellectual  exercises 
afforded  by  the  problems  which  they  are  endeavoring  to 
solve.  Were  it  not,  however,  that  they  hoped  to  contribute 
ever  so  little  to  the  progress  of  industrial  society  toward 
a  more  satisfactory  adjustment  of  its  burdens  and  rewards, 
few  would  continue  to  devote  themselves  to  a  specialty 
which  presents  so  many  baffling  and  discouraging  features. 
While  not  insensible  to  the  ideals  of  scientific  accuracy  and 
fidelity  to  truth  which  inspire  all  honest  scholarship, 
economists  are,  therefore,  frankly  utilitarian  in  their  mo- 
tives and  aims. 

Looking  back  over  the  development  of  their  science  dur- 
ing the  last  one  Ihundred  years,  economists  have  many 
rea^sons  for  satisfaction.  That  the  science  itself  should 
have  made  progress  is  a  matter  of  course.  What  was  not 
so  inevitable  is  its  increasing  influence  on  other  fields  of 
thought  and  on  practical  policies.  Historians,  wha  used 
to  stigmatize  insistence  on  the  importance  of  industrial 
history  as  narrow  and  doctrinaire,  are  now  willing  to  con- 
cede everything  that  reasonable  economists  would  claim 
for  this  special  branch  of  investigation.  As  economists 
have  grown  more  modest  and  more  truly  scientific,  prac- 
tical business  men  have  become  less  prone  to  brush  aside 
their  arguments  as  "mere  theory"  and  more  ready  to  recog- 
nize that  the  social  aspects  of  business  also  merit  considera- 
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tion.  Even  more  gratifying  is  the  increasing  part  which 
economists  are  being  allowed  to  play  in  the  drafting  of 
legislation  and  in  the  administration  of  laws  whose  enact- 
ment they  have  helped  to  secure.  The  appointment  of 
economists  on  tax  commissions,  industrial  commissions, 
trust  commissions  and  labor  commissions  has  become  so 
conunon  as  now  to  be  taken  for  granted  even  in  the  United 
States,  where  it  is  a  very  recent  development.  In  fact,  the 
appreciation  in  which  economic  studies  are  held  is  growing 
so  general  that  there  seems  just  now  danger  that  too 
much,  rather  than  too  little,  importance  may  be  attached  to 
the  views  of  academic  economists.  When,  as  recently  in 
a  neighboring  state,  a  judge  of  one  of  our  highest  courts 
solenmly  declares  that  the  time  is  at  hand  when  the  courts 
of  last  appeal  will  cite  the  writings  of  economists  rather 
than  legal  precedents  in  justification  of  their  decisions,  ihe 
sense  of  elation  that  economists  cannot  but  feel  is  tempered 
by  misgivings  as  to  their  preparedness  for  this  serious 
responsibility.  The  one  reassuring  thought  which  en- 
courages them  when  they  contemplate  the  extent  of  their 
ignorance  is  that  which  Professor  Robinson  threw  out  as 
a  life  preserver  to  support  his  historical  colleagues  through 
the  flood  of  his  destructive  criticism.  Little  as  economists 
know  about  economics,  they  at  least  do  not  know  less  than 
anybody  else. 

But  the  chief  reason  for  the  economist's  satisfaction  is, 
after  all,  the  change  in  his  own  attitude  in  reference  to 
social  progress.  The  wages-fund  theory  and  the  Malthu- 
sian  doctrine  of  population  made  economics  seem  a  dismal 
science  to  the  idealists  of  the  first  half  of  the  nineteenth 
centiuy.  The  theory  of  distribution  that  is  now  accepted 
and  the  practical  measures  which  follow  from  it  have 
changed  economics  into  a  science  full  of  hopefulness  for 
the  future.  Disagreeing  stiU  on  some  fundamental  prob- 
lems and  on  many  of  the  practical  applications  of  eco- 
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nomics,  the  economists  of  today  are  nevertheless  gradually 
coming  to  agreement.  Moreover,  out  of  the  clash  of  their 
conflicting  opinions  a  definite  program  of  economic  re- 
form is  emerging,  which  promises  to  make  them  as  effective 
in  promoting  a  broad  and  liberal  policy  of  social  better- 
ment in  the  future  as  they  have  been  in  some  periods  of 
the  past  in  sincerely,  but  mistakenly,  opposing  every  de- 
parture from  a  strict  laissez-faire  policy.  Economics  still 
lacks  the  charm  for  the  scientific  mind  that  comes  from 
precision  of  statement  and  exactness  of  reasoning  from 
premises  to  conclusion,  but  no  one  need  now  be  deterred 
from  studying  it  from  the  fear  that  it  deals  with  colorless 
abstractions  or  leads  to  a  jaundiced  view  of  life.  It  is  in- 
tensely human  in  its  interest,  and  the  goal  of  progress 
toward  which  it  points  is  as  full  of  promise  of  wellbeing 
for  mankind  upon  this  earth  as  have  been  the  dreams  of 
poets  or  the  aspirations  of  philosophers  in  any  by-gone  age. 
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POLITICS 


Every  science  begins  by  laying  hold  of  some  definite  and 
tangible  facts,  and  advances  by  tracing  their  mjnriad  rela- 
tions until  they  are  lost  in  the  great  complex  of  things.  So 
politics  starts  with  the  government  which,  in  final  analy- 
sis, is  a  determinate  number  of  persons  in  a  political 
conununity  charged  with  certain  public  duties,  and  it  ad- 
vances to  a  consideration  of  the  phenomena  which  condi- 
tion the  organization  and  operations  of  the  government. 

It  is  evident  at  a  casual  glance  that  official  performances 
are  not  really  separable  from  other  actions  of  the  govern- 
mental agents  themselves  or  from  many  of  the  actions  of 
citizens  at  large.  For  instance,  the  declaration  of  war 
against  Spain  was  a  political  act,  but  clearly  it  was  only 
an  incident  in  the  sum  total  of  events  which  led  up  to  the 
armed  conflict.  For  months  before  the  official  proceeding, 
social  forces  had  been  gathering  strength,  and  impinging 
on  the  minds  of  persons  charged  with  transmuting  the 
feeling  and  will  of  the  nation  into  the  legal  state  of  war. 
It  was  by  a  mere  formal  process  that  social  realities  passed 
over  into  political  facts.  To  cite  another  example,  an 
alderman  voting  in  a  regularly  constituted  assembly  in 
favor  of  piu*chasing  a  plot  of  land  for  a  park  performs  a 
political  act  in  the  strict  sense  of  the  word ;  if  he  gives  a 
friend  a  quiet  suggestion  to  engage  in  real  estate  trans- 
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actions  near  the  proposed  park,  his  procedure  is  none  the 
less  political  though  it  is  not  clothed  with  official  sanction. 

It  is  apparent  that  the  jural  test  of  what  constitutes  a 
political  action  draws  a  dividing  line  where  none  exists  in 
fact,  and  consequently  any  study  of  government  that 
neglects  the  disciplines  of  history,  economics,  and  so- 
ciology will  lack  in  reality  what  it  gains  in  precision.  Man 
as  a  political  animal  acting  upon  political,  as  distinguished 
from  more  vital  and  powerful  motives,  is  the  most  unsub- 
stantial of  all  abstractions.  The  recognition  of  this  truth 
has  induced  students  of  politics  to  search  in  many  fields 
for  a  surer  foothold  than  law  alone  can  afford.  This  in- 
quiry has  led  in  such  varied  directions  as  to  cause  a  recent 
German  writer  on  political  science.  Professor  Jellinek,  to 
declare  that  the  fundamental  problems  of  state  are  neg- 
lected in  favor  of  social  questions,  while  microscopic  meth- 
ods of  research  into  minute  matters  have  destroyed  the 
earlier  rock- founded  dogmas  and  left  nothing  behind  but 
disconcerting  doubts. 

It  is,  however,  to  my  way  of  thinking  a  false  notion  that 
the  ancient  and  honorable  discipline  of  politics  has  been 
overthrown  or  absorbed  by  the  dissolution  of  the  subject 
into  history,  economics,  and  sociology.  Rather  does  it  seem 
that  solid  foundations  are  being  laid  in  reality  in  place  of 
in  the  shifting  sands  of  speculation.  We  are  coming  to 
realize  that  a  science  dealing  with  man  has  no  special  field 
of  data  all  to  itself,  but  is  rather  merely  a  way  of  looking 
at  the  same  thing— a  view  of  a  certain  aspect  of  human 
action.  The  himian  being  is  not  essentially  different  when 
he  is  depositing  his  ballot  from  what  he  is  in  the  counting 
house  or  at  the  work  bench.  In  place  of  a  "natural"  man, 
an  "economic"  man,  a  "religious"  man,  or  a  "political" 
man,  we  now  observe  the  whole  man  participating  in  the 
work  of  government.  Politics  starts  with  the  observation 
of  such  of  his  acts  as  may  be  juristically  tested,  passes  to 
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the  acts  most  nearly  related,  and  then  works  out  into  the 
general  field  of  human  conduct.  In  descrihing  the  forms 
of  government,  in  seeking  the  historical  and  social  reasons 
why  government  in  (Jermany  differs  from  that  in  France; 
in  explaining  the  elaborate  details  of  administration;  in 
endeavoring  to  penetrate  the  sources  of  party  organiza- 
tion and  operation;  in  comparing  the  political  experiences 
of  different  nations,  politics  has  a  definite  field  of  its  own, 
even  if  it  does  not  meet  the  approval  of  the  high  priests  of 
the  mathematical  and  the  exact. 

It  may  be  conceded  at  the  outset  that  politics  does  not 
possess  a  single  piece  of  literature  as  substantial  as  a  table 
of  logarithms  or  an  engineer's  handbook,  nor  a  body  of 
doctrine  to  be  applied  with  celerity  as  a  form  of  first  aid  to 
the  injured.  And  after  all,  the  men  of  pure  science  must 
admit  that  politicians  are  scarcely  more  disputatious  over 
the  best  form  of  a  primary  law  than  are  consulting  en- 
gineers over  the  problem  of  ventilating  the  subway.  In 
fact  all  knowledge,  when  applied  to  specific  problems, 
even  in  many  branches  of  natural  science,  is  often  at  best 
a  dim  light,  and  political  knowledge  suffers  from  this 
general  limitation  on  the  human  intellect.  In  spite  of  the 
many  troubles  that  beset  him,  however,  the  student  of  poli- 
tics may  rejoice  in  an  ever  growing  body  of  sound  material, 
historical  on  one  side,  descriptive  and  statistical  on  the 
other. 

Archaeologists  and  anthropologists  are  disclosing  to  us 
primitive  types  of  society  which  were  as  unknown  to  Aris- 
totle, Hobbes,.and  Locke,  as  the  flora  of  the  tropics  were 
to  the  mediaeval  botanist.  Vast  collections  of  laws,  docu- 
ments, chronicles,  and  miscellaneous  papers,  revealing  step 
by  step  the  processes  in  the  origin  and  development  of  the 
state,  have  been  edited  with  scientific  care  by  historical 
investigators.  Great  treatises  like  those  of  Stubbs,  Mait- 
land,  Gierke,  Brunner,  Coulanges  and  Spencer  have  put 
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the  student  of  politics  further  in  advance  of  Montesquieu 
than  he  was  ahead  of  Marsilius  of  Padua  of  the  fourteentli 
century.  Governments  are  now  taking  censuses  on  an 
ever  larger  scale  and  on  more  scientific  principles;  bureaus 
are  obtaining  and  arranging  data  on  political  experiments 
of  every  sort,  from  the  working  of  old  age  insiurance  in 
Germany  to  land  taxation  in  New  Zealand.  Private  per- 
sons, like  Charles  Booth  in  his  siu^ey  of  London,  are  lay- 
ing bare  realities  once  the  subject  of  futile  speculation  and 
thus  outside  the  range  of  effective  political  action.  From 
this  vast  heterogeneous  mass  of  materials  are  coming  an 
ever  soimder  notion  of  the  origin,  functions,  and  tendencies 
of  the  state,  a  higher  view  of  its  possibilities  as  the  experi- 
ments of  each  nation  are  placed  at  the  disposal  of  all»  and 
finally  a  more  scientific  theory  of  causation  in  politics. 

One  of  the  most  salutary  results  of  this  vast  accumula- 
tion of  data  on  politics  has  been  to  discredit  the  older 
speculative  theorists  and  the  utopia  makers.  Even  their 
very  interests  and  presuppositions  are  being  rudely 
brushed  aside.  For  example,  Liocke  devoted  about  one 
half  of  his  famous  "Treatises  on  Gk)vemment"  to  showing 
(1)  that  Adam  had  not  by  nattu*al  right  of  fatherhood  or 
by  positive  donation  from  God  any  such  authority  over  his 
children  or  dominion  over  the  world  as  Filmer  had  pre- 
tended; (2)  that  if  he  had,  his  heirs  had  no  such  right; 
(3)  that  if  they  had,  there  was  no  sure  way  through  the 
law  of  nature  or  the  positive  law  of  God  of  knowing  ^o 
was  the  right  heir;  (4)  and  even  if  this  could  be  deter- 
mined, the  knowledge  of  which  was  the  eldest  line  of  Adam 
was  so  utterly  lost  that  it  was  impossible  to  discover  the 
eldest  house.  After  having  rejected  the  Adamite  source 
of  political  authority,  Locke  proceeded  to  base  his  reasoning 
on  an  equally  unhistorical  proposition  that  "To  luiderstand 
political  power  aright  and  derive  it  from  its  original  we 
must  consider  what  estate  all  men  are  naturally  in  and  that 
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is  a  state  of  perfect  freedom  to  order  their  actions  and 
dispose  of  their  possessions  and  persons  as  they  think  fit 
within  the  bounds  of  the  law  of  nature  without  asking  leave 
or  depending  upon  the  will  of  any  other  man." 

Quite  different  from  this  is  the  procedure  of  the  student 
to-day.  If  he  wants  to  discover  how  government  origin- 
ated, how  its  forms  have  changed,  the  tendencies  of  its 
evolution,  and  the  forces  modifying  its  structure  and  func- 
tions, he  knows  that  there  is  no  hope  for  real  knowledge 
except  in  the  painstaking  examination  of  the  materials  that 
are  left  to  us— records  of  past  politics,  statistical  materials 
on  races,  groups  and  classes,  and  descriptions  of  the  be- 
wildering types  of  society  gathered  from  the  past  and 
from  the  four  comers  of  the  earth. 

The  influence  of  the  historical  school  on  correct  thinking 
in  politics  has  been  splendidly  supplemented  by  that  of  the 
Darwinians.  They  have  given  us  as  the  political  unit  not 
a  typical  man  with  typical  faculties,  but  a  man  infinite  in 
variety  and  capacity,  ranging  from  the  dog-faced  cannibals 
of  the  Andaman  islands  to  the  highest  type  of  modem 
citizen  who  surrenders  the  hope  of  private  gain  that  he  may 
serve  the  state.  Our  primeval  citizen,  as  Mr.  Edward 
Jenks  points  out,  is  not  "'the  noble  savage  passing  his  days 
in  a  sort  of  perpetual  picnic  smrounded  by  his  family  who 
sported  in  flowery  meads  while  he  discoursed  sweet  music," 
but  rather  in  general  a  miserable,  underfed  and  undersized 
creatiu^e,  nuked  and  shivering,  houseless,  in  constant  terror 
of  dangers  seen  and  unseen,  with  no  family  ties  as  we  under- 
stand them,  with  no  certain  food  supply,  and  no  settled 
abode.  The  eighteenth  century  philosophers  were  wrong. 
We  have  not  been  driven  from  a  political  paradise;  we 
have  not  fallen  from  a  high  estate,  nor  is  there  any  final 
mold  into  which  society  is  to  be  cast.  On  the  contrary,  so- 
ciety has  come  from  crude  and  formless  associations  begin- 
ning in  a  dim  and  dateless  past  and  moves  outward  into  an 
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illimitable  future,  which  many  of  us  believe  will  not  be 
hideous  and  mean,  but  beautiful  and  magnificenL  In  this 
dynamic  society,  the  citizen  becomes  the  co-worker  in  that 
great  and  indivisible  natural  process  which  draws  down 
granite  hills  and  upbuilds  great  nations. 

Some  very  profound  scholars,  among  them  Sir  Henry 
Sumner  Maine,  have  thought  that,  in  spite  of  this  per- 
sistency of  change,  society  has  arrived  at  two  fundamental 
notions  of  permanent  validity,  namely,  freedom  of  contract 
and  private  property.  Nevertheless,  beyond  agreeing  that 
a  certain  freedom  of  contract  is  indispensable  to  the  work- 
ing of  natiu'al  selection  and  that  piu*e  conununism  is  a 
device  for  angels  and  not  for  men,  recent  writers  seem 
unable  to  find  an  abiding  place  for  contract  or  property. 
Under  feudalism,  as  we  know,  some  of  the  most  elemental 
matters  of  a  political  nature  now  fixed  in  public  law  were 
the  subjects  of  free  arrangement  between  sovereign  and 
vassal,  while  many  other  matters  then  determined  by 
status  are  now  left  to  private  agreement.  Such  at  least  was 
the  view  of  those  profound  students  of  law.  Pollock  and 
Maitland,  who  closed  their  chapter  on  contract  with  the 
sound  conclusion:  "The  master  who  taught  us  that  the 
^movement  of  progressive  societies  has  hitherto  been  a 
movement  from  status  to  contract'  was  quick  to  add  that 
feudal  society  was  governed  by  the  law  of  contract  There 
is  no  paradox  here.  In  the  really  feudal  centuries  .  .  . 
men  could  contract  to  stand  by  each  other  in  warfare 
^against  all  men  who  live  and  die' ;  they  could  (as  Doomes- 
day  Book  says)  'go  with  their  land'  to  any  lord  whom  they 
pleased;  they  could  make  the  relation  between  king  and 
subject  look  like  the  outcome  of  agreement;  the  law  of 
contract  threatened  to  swallow  up  all  pubhc  law.  Those 
were  the  golden  days  of  *free'  if  'formal'  contract  The 
idea  that  men  can  fix  their  rights  and  duties  by  agreement 
is  in  its  early  days  an  imruly  anarchical  idea.    If  there  is  to 

10 


be  any  law  at  all  contract  must  be  taught  to  know  its 
place."  Thus  contract  like  other  institutions  falls  into  the 
flow  of  things;  we  are  never  compelled  to  choose  between 
status  or  contract;  but  we  shall  have  perennial  questions  as 
to  the  positive  limits  on  the  kipds  of  things  which  men  may- 
agree  to  do. 

It  is  the  same  with  private  property.  If  we  trace  its 
evolution  from  the  quiasi-communism  of  primitive  times  to 
the  age  of  intangible  securities,  we  find  that  men's  ideas 
have  differed  f imdamentally  as  to  what  particular  things 
should  constitute  private  property.  For  example,  man 
himself  was  once  regarded  as  the  proper  subject  of  owner- 
ship; the  feudal  privileges  and  the  tithes  swept  away  by 
the  French  Revolution  were  forms  of  property  no  less  real 
than  industrial  stocks;  the  rotten  boroughs  abolished  by 
the  Reform  Bill  of  1882  were  marketable  holdings;  vast 
areas  of  the  open  seas  were  once  claimed  by  Spain;  and 
high  roads  were  formerly  private  possessions.  Thus  some 
forms  of  property  have  disappeared  altogether;  the  public 
has  laid  hold  of  domains  once  reserved  to  the  individual; 
and  private  rights  are  becoming  more  and  more  penetrated 
with  notions  of  public  welfare.  The  great  question  of  any 
age,  therefore,  is  not  shall  private  property  as  such  be  abol- 
ished, for  the  nature  of  man  demonstrates  that  it  cannot  be, 
but  what  forms  of  property  shall  be  permitted,  and  to 
what  public  uses  shall  they  be  subjected.  Here  politics 
confronts  not  axioms  of  law  or  polity  set  like  the  hills,  but 
complicated  social  questions  to  be  settled,  not  in  the  closet 
with  the  philosophers,  but  amid  the  multitudinous  experi- 
ences of  the  market  place  where  society  daily  meets  the 
pressing  needs  of  life. 

It  is  not  only  in  possessing  sound  historical  and  evolu- 
tionary notions  that  the  student  of  politics  lays  claim  to 
being  more  scientific  than  his  predecessors  in  the  eighteenth 
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century.  He  endeavors  more  and  more  to  subject  his  own 
thinking  to  the  very  disciplines  of  history  and  evolution. 
He  is  convinced  of  what  Professor  Dunning  has  so  amply 
and  admirably  demonstrated,  that  political  philosophy  is 
the  product  of  the  surrounding  political  system  rather 
than  of  pure  reason.  The  older  philosophers  naively  gave  • 
expression  to  the  opinions  which  logically  fitted  their  re- 
spective environments  and  then  apparently  unconsciously 
assigned  universal  validity  to  their  cogitations.  The 
modem  scholar  solemnly  warned  by  the  fate  of  the  older 
doctrinaires  is  on  his  guard  against  formulating  into  a 
transcendental  philosophy  either  the  emotions  connected 
with  the  status  quo,  or  the  ecstatic  delight  derived 
from  contemplating  a  perfected  humanity.  He  has  a 
strong  suspicion  that  when  his  attention  is  sustained  to  the 
highest  point  and  his  so-called  reasoning  faculties  are 
hardest  at  work,  there  are  welling  up  within  him  and  find- 
ing articulation,  forces  connected  with  his  own  life  history 
and  of  the  race  and  nation  from  which  he  sprang.  He 
knows  that  it  is  an  almost  superhuman  doctor  who  can  set 
the  norm  for  a  sound  mental  eye. 

These  personal  or  subjective  forces  which  distort  the 
vision  even  when  we  would  see  straight  are  both  gross  and 
subtle,  and  they  may  be  divided  roughly  for  practical  pur- 
poses into  three  groups— religious,  dass,  and  patriotic 
biases.  A  gross  form  of  the  religious  bias  is  revealed  in 
an  account  of  a  Mohammedan  preacher: 

"When  Abd-el-Lateef ,  a  Wahhabee,  was  preaching  one 
day  to  the  people  of  Riad,  he  recounted  the  tradition  ac- 
cording to  which  Mohanuned  declared  that  his  followers 
should  divide  into  seventy-three  sects,  and  that  seventy-two 
were  destined  to  hell-fire  and  only  one  to  Paradise.  'And 
that,'  added  Abd-el-Lateef,  lowering  his  voice  to  a  deep 
tone  of  conviction,  *by  the  mercy  of  Grod»  are  we,  the 
people  of  Riad.' " 
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Examples  of  this  mode  of  thought  (in  other  places  and 
times)  will  be  easily  recalled,  and  its  eflfect  on  objective 
reasoning  readily  imagined. 

The  class  bias  takes  its  most  obvious  form  in  those  coun- 
tries where  class  divisions  are  frankly  recognized  by  law. 
A  familiar  manifestation  of  it  appeared  in  the  Britiidi  par- 
liament in  1807,  when  Samuel  Whitbread's  scheme  for 
popular  education  was  met  by  the  objection  that  giving  in- 
struction to  the  working-classes  would  be  found  prejudicial 
to  their  morals  and  happiness,  and  instead  of  making  them 
content  with  the  laborious  employments  to  which  their  rank 
had  destined  them  would  render  them  insolent  to  their 
superiors.  Group  philosophy  is  not  unknown  in  the  United 
States.  A  practical  politician  who  has  occasion  to  make 
campaign  speeches  before  various  clubs  and  assemblages 
told  me  that  it  was  his  custom  when  addressing  lawyers  to 
dwell  upon  the  beauties  of  the  Constitution  and  laud  the 
federal  Supreme  Court  as  the  very  best  instrument  for 
ascertaining  the  deliberate  judgment  of  the  American  peo- 
ple; when  speaking  to  manufacturers,  to  lay  stress  on  the 
moral  principles  underlying  a  protective  tariff;  and  when 
appealing  to  workingmen,  to  urge  the  desirability  of  more 
labor  legislation.  It  is  not  only  the  politician  who  is  af- 
fected by  this  subtle  bias;  it  is  imiversal  in  its  operations; 
it  penetrates  even  the  closet  of  the  philosopher  who,  like 
other  men,  does  not  begin  serious  deliberation  until  his 
formative  years  have  been  passed  within  some  social 
category.  Herbert  Spencer,  for  example,  was  so  steeped 
in  Manchester  economics— the  general  political  philosophy 
of  the  class  from  which  he  sprang— that  in  his  "Study  of 
Sociology,"  which  is  primarily  a  warning  against  sub- 
jective prejudices,  he  goes  into  a  fine  rage  whenever  state 
interference  has  to  be  mentioned. 

The  patriotic  bias  has  so  many  daily  and  obvious  mani- 
festations that  its  workings  need  not  be  considered  at  any 
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length.  The  author  of  one  of  the  most  sdiolarly  treatises 
on  polities  within  recent  years  concludes  after  painstaking 
inductive  study  that  the  constitutional  monarchy  is  the 
highest  form  of  government  which  has  yet  been  evolved. 
The  home  of  this  scholar  is  Germany.  For  Burke  the 
British  constitution  was  an  organism  to  be  understood  ac- 
cording to  one's  measure  and  venerated  where  not  under- 
stood, on  the  general  principles  that  there  could  be  nothing 
wrong  with  it.  Without  referring  to  specific  instances  of 
the  patriotic  bias  in  the  United  States,  we  may  say  that  it 
is  a  settled  axiom  in  many  quarters  that  our  institutions 
are  not  only  the  highest  types  of  political  devices  imagi- 
nable, but  are  also  the  expression  of  the  genius  of  a 
superior  and  peculiar  people. 

Now  all  of  these  biases,  and  many  more,  are  dangerous 
foes  to  the  ascertainment  of  truth  concerning  any  set  of 
political  facts— which  is  the  real  aim  of  scientific  politics 
and  which  we  have  learned  from  the  natural  sciences  is  the 
best  way  in  the  long  run  to  acquire  that  wisdom  wfaidi 
exalts  a  nation.  I  wholly  agree  with  my  former  teacher  and 
friend,  the  late  Professor  Frederick  York  Powell,  ""that  it 
is  not  the  historian's  duty  to  try  to  estimate  the  exact 
degree  of  danmation  that  should  be  meted  out  to  that 
dauntless  captain  and  bold  statesman,  Cesare  Borgia,  or 
even  to  his  capable  but  unpriestly  father;  or  to  play  the 
moral  judge  to  such  men  as  Thomas  and  Oliver  Cromwell, 
or  *that  great  king  Harry  VIII,'  or  Napoleon."  Likewise 
I  hold  that  it  is  not  the  function  of  the  student  of  politics  to 
praise  or  condenm  institutions  or  theories,  but  to  under- 
stand and  expound  them;  and  thus  for  scientific  purposes 
it  is  separated  from  theology,  ethics,  and  patriotism.  I 
know  there  is  high  contempt  on  the  part  of  many  perscxis 
for  the  piumiit  of  learning  that  does  not  end  in  the  vindica- 
tion of  their  preconceptions,  just  as,  until  quite  recently, 
no  American  history  was  acceptable  in  the  North  that  did 
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not  charge  the  South  with  moral  depravity  in  addition  to 
treason.  I  believe  that  on  mature  deliberation,  thoughtful 
persons,  contemplating  the  ruins  which  indiscriminate  hate 
and  fierce  dogmatism  have  helped  to  make,  will  agree  that 
the  introduction  of  a  little  philosophic  calm  will  not  work 
corruption  in  the  minds  of  men  or  undermine  the  founda- 
tions of  society.  The  data  secured  by  scientific  investiga- 
tion may  be  used  by  the  theologian,  the  teacher  of  ethics, 
and  the  patriot  for  their  several  devices,  and  the  student  of 
politics  will  rejoice  if  they  will  use  real  facts  in  the  place  of 
pseudo-facts  which  are  too  often  found  in  the  armory  of 
their  arguments. 

It  is  accordingly  in  the  spirit  of  modem  science  that  the 
student  of  politics  turns  to  the  great  divisions  of  his  sub- 
ject, namely,  the  state,  government,  the  limits  of  govern- 
ment action,  political  parties,  and  international  relations. 
No  apology  need  be  made  for  placing  the  state  first,  for  it 
is  the  unit  in  world  politics ;  it  is  the  highest  form  of  human 
association  yet  devised;  and  with  fundamental  notions 
concerning  it  are  connected  both  ideal  impulses  and  prac- 
tical policies.  In  conunon  usage  the  word  State  is  indis- 
criminately confused  with  the  term  nation  or  political 
conununity,  but,  as  Professor  Biu*gess  has  so  clearly  and 
definitively  demonstrated,  there  can  be  no  approach  to  a 
science  of  politics  unless  we  have  at  the  outset  a  somewhat 
precise  concept  of  what  is  meant  by  the  state. 

The  surface  of  the  earth,  at  least  of  the  civilized  world, 
is  now  sharply  divided  into  geographical  areas  inhabited 
by  distinct  political  conmiunities  produced  by  ethnological, 
economic,  and  other  factors.  It  is  apparent  to  the  most 
casual  observer  that  not  all  the  persons  within  any  par- 
ticular group— men,  women,  and  children,— share  in  the 
making  of  laws  or  the  conduct  of  government.  Moreover, 
as  Sir  William  Markby  iu*ges,  the  lawyer  in  dealing  with 
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legal  questions  must  always  be  prepared  to  prove,  if  it  is 
denied,  that  there  is  a  determinate  and  supreme  sovereign 
or  sovereign  body  whose  intentions  as  regards  the  matter 
under  consideration  are  capable  of  being  ascertained  and 
that  the  commands  of  this  person  or  body  will  be  obeyed. 
It  is  undoubtedly  difficult,  and  sometimes  almost  impos- 
sible, to  determine  precisely  the  person  or  body  within  a 
nation  which  possesses  unlimited  underived  authority  over 
all  the  others  and  is  capable,  under  ordinary  drcumstanoes 
and  in  last  resort,  of  enforcing  its  authority.  Nevertheless 
for  juristic  and  political  purposes  such  a  body  must  exist, 
and  in  many  instances  it  is  possible  rather  sharply  to  dis- 
tinguish the  state  from  the  nation,  especially  where  there 
is  a  recognized  ruling  class  or  absolute  monardi.  For 
example,  in  England  shortly  after  the  Norman  Conquest, 
the  state  was  undoubtedly  the  king,  from  whom  every  indi 
of  land  was  held  on  conditional  tenure,  to  whom  every  sub- 
ject owed  allegiance,  and  whose  will  expressed  in  decrees 
and  ordinances  was  undoubted  law  enforced  by  the  courts 
^and  administrative  officers.  In  time  this  power  passed 
from  the  hands  of  the  king  to  the  barons,  lay  and  eoclesi- 
astical;  later  it  was  extended  to  a  great  portion  of  the 
adult  males;  and  the.  late  Sir  Henry  Campbell-Banner- 
man,  as  prime  minister,  expressed  himself  in  favor  of  ad- 
mitting to  the  charmed  circle  of  the  state  at  least  a  few  of 
the  women,  now  too  often  consigned  to  unhonored 
drudgery,  the  vanities,  or  the  punctilious  performance  of 
the  unimportant. 

The  origin  of  this  sovereign  power  in  the  political  society 
is  an  ancient  question  and  four  answers  have  been  made  to 
it.  The  theologians,  in  times  past,  have  attributed  to  the 
state  a  divine  origin:  "The  powers  that  be  are  ordained  of 
God.  Whosoever  resisteth  the  power,  resisteth  the  ordi- 
nance of  God."  This  theory  is  now  rejected  for  the  same 
reason  that  the  Miltonic  account  of  creation  is  rejected  by 
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students  of  natural  science,— that  is,  because  it  does  not 
explain  the  exact  process  by  which  the  state  came  into 
existence,  and  if  literally  accepted  would  close  the  doors 
to  research  and  understanding. 

The  second  theory,  which  is  generally  connected  with  the 
name  of  Rousseau,  not  because  he  originated  it  but  because 
it  became  such  a  powerful  instrument  of  agitation  in  his 
hands,  is  that  the  state  originated  in  a  compact  made  in 
prehistoric  times  by  free  individuals.  Even  Rousseau  did 
not  believe  the  original  compact  to  have  been  an  actual 
historic  fact,  but  it  afforded  him  the  semblance  of  a  natural 
philosophy  as  the  basis  of  an  attack  on  the  theologians  who 
had  a  monopoly  of  the  divine  right  doctrine.  The  third 
explanation  of  the  origin  of  the  state,  associated  with  the 
name  of  Sir  Henry  Sumner  Maine,  views  the  state  as  the 
product  of  gradual  evolution  out  of  patriarchal  authority 
—the  original  form  of  domination  among  human  beings. 
The  state  is  only  the  enlarged  family.  This  is  now  re- 
jected on  the  simple  ground  that  not  a  single  one  of  the 
states  of  Western  Europe  of  whose  origin  we  have  toler- 
able records  can  be  traced  genetically  to  the  extension  of 
patriarchal  authority. 

The  real  origin  of  the  state,  in  Western  Europe  at  least, 
is  to  be  found  in  conquest,  although  it  must  be  admitted 
that  power-bearing  individuals  were  previously  rising 
within  the  older  patriarchal  groups  as  a  result  of  the 
economic  discipline  they  were  able  to  impose  on  their  slaves 
and  semi-free  kinsmen.  A  military  leader  and  his  war 
band,  in  search  of  plunder  and  sources  of  steady  income, 
conquer  and  fuse  settled  conununities  loosely  united  by 
kinship,  and  settle  down  upon  the  subject  population  as 
the  ruling  authority,  absorbing  surrounding  areas  by 
divers  processes.  General  Bliicher  echoed  the  spirit  of  the 
ancient  founder  of  the  state  when,  on  viewing  London 
from  the  dome  of  St.  Paul's,  he  exclaimed,  "Was  fur 
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Plunder  1"  In  the  beginning,  the  power  of  the  leader  is 
checked  by  his  war  band,  but  the  threads  of  dominion  are 
slowly  gathered  into  his  hands,  especially  after  he  becomes 
king  and  receives  religious  sanction,  though  in  the  exercise 
of  his  battle-bom  authority  he  may  be  always  thwarted  or 
swayed  on  many  policies  by  his  warrior  aristocracy  and 
the  Church  Militant. 

War  thus  begets  the  king^ ;  in  time  the  king  becomes  the 
prime  source  of  political  authority  and  the  fountain  of  all 
justice;  law  is  enforced,  decrees  are  issued,  money  is 
coined,  and  prosecutions  are  carried  on  in  his  name;  the 
army  is  the  royal  army,  the  navy  is  the  royal  navy,  the 
high  roads  are  the  king's;  all  peace  is  swallowed  up  by  the 
king's  peace.  At  length  the  war  leader  and  anointed  of 
the  Lord  stands  forth  in  the  plenitude  of  power,  the 
visible  and  outward  sign  of  political  authority  and,  in 
spite  of  all  limitations,  the  real  and  veritable  centre  of  the 
state. 

The  strong  king  proves  acceptable  in  spite  of  his  some- 
times cruel  despotism  and  irresponsible  actions*  EKs 
peace  protects  merchants  and  cities  against  robber  barons; 
his  courts  afford  justice— rude  and  curious— but  more  cer- 
tain in  principle  and  more  eflFective  in  action  than  the  jus- 
tice of  the  feudal  castle.  At  his  palace  learning  is 
cherished;  arts  and  commerce  flourish;  a  middle  class  of 
smaller  landed  proprietors  and  men  of  trade  is  created;  it 
seeks  to  standardize  the  king  by  the  strict  rules  of  business. 
Its  members  ask  the  king  not  to  tax  them  without  their 
consent,  not  to  seize  their  person  or  property  without  ob- 
serving some  regular  public  forms,  not  to  make  laws  with- 
out asking  their  opinions.  Thus  constitutional  government 
is  born  and  thus  political  authority  passes  from  the  king  to 
a  portion  of  his  nation.    It  is  sometimes  a  painful  process 

^  The  term  king  is  of  course  used  in  a  general  sense  covering  the  whc^e  range 
of  sovereign  titles. 
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for  the  sovereign.  If  he  resists  encroachments  on  his  con- 
secrated rights,  refuses  to  conciliate,  mistakes  the  inevitable 
process  for  temporary  insubordination,  then  there  is  a 
cataclysm  and  the  new  form  of  state  is  created  in  the  throes 
of  revolution.  If  the  king  is  wise  he  contents  himself  with 
the  insignia  of  office  and  continues  to  symbolize  the  na- 
tion's unity  and  power.  Such  in  brief  is  the  story  of  the 
rise  and  diffusion  of  political  authority— i.e.^  sovereignty. 
It  rests  not  on  vacuous  speculation,  but  upon  the  results 
of  laborious  research  and  patient  winnowing  on  the  part 
of  innumerable  historical  scholars. 

It  is  evident  that  in  this  diffusion  of  political  power 
among  the  masses  the  state  has  lost  its  ancient  definiteness 
of  form,  for  it  is  difficult  to  discover  not  only  who  compose 
the  state  from  the  standpoint  of  law,  but  also  where  among 
those  enjoying  nominal  sovereignty  is  the  real  power.  As 
we  pass  from  the  relatively  simple  state  such  as  we  find  in 
England  shortly  after  the  Norman  Conquest,  when  the 
king  was  the  virtual  sovereign,  to  the  state  as  we  find  it  to- 
day, it  becomes  increasingly  difficult  to  determine  precisely 
the  seat  of  real  authority.  True,  it  is  relatively  easy  to 
ascertain  the  precise  number  of  British  who  are  by  law 
entitled  to  vote  for  members  of  Parliament,  and  one  might 
say  that  this  is  the  legal  sovereign  in  Great  Britain.  But  if 
we  press  the  analysis  further,  we  must  go  behind  the  ballot 
box  to  the  psychological  forces  controlling  the  action  of 
the  individuals  composing  the  state,  and  when  we  try  to 
get  hold  of  power  in  a  political  sense  we  find  it  exceedingly 
elusive.  It  is  clear  that  these  thousands  of  imits  making 
up  the  state  are  not  all  equal  in  intelligence  or  influence. 
It  is  also  evident  that  a  great  portion  of  them  do  not  exer- 
cise the  power  which  they  lawfully  have,  that  another  por- 
tion has  no  very  lively  consciousness  of  the  motives  on 
which  it  acts,  and  that  the  actual  will  of  the  state  in  any  one 
instance  is  merely  that  of  a  majority  at  best.  This  problem 
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has  received  very  Kttle  attention  from  students  of  politics, 
but  it  would  seem  that  the  real  state  is  not  the  juristic  state, 
but  is  that  group  of  persons  able  to  work  together  effec- 
tively for  the  accomplishment  of  their  joint  aims,  and 
overcome  all  opposition  on  the  particular  point  at  issue  at 
a  particular  period  of  time. 

Since  the  essence  of  the  state  is  the  exercise  of  sovereign 
authority  by  some  person  or  group  of  persons,  it  is  evident 
that  from  the  standpoint  of  jurisprudence  there  can  be 
only  three  forms  of  state— monarchical,  aristocratic,  and 
democratic— the  rule  of  the  one,  the  few,  or  the  many- 
Changes  in  the  form  of  the  state  have  been  caused  pri- 
marily by  the  demand  of  groups  for  power,  and  in  general 
these  groups  have  coincided  with  economic  classes  which 
have  arisen  within  the  political  society. 

Corresponding  with  these  three  principal  stages  in  the 
evolution  of  the  forms  of  state,  there  have  been  three  gen- 
eral types  of  government,  considered  in  their  fundamental 
natiu*e  rather  than  their  accidental  structural  aspects.  In 
the  absolute  monarchy  we  find  the  unlimited  rule  of  the 
sovereign  who,  in  the  language  of  Bossuet,  '"needs  render 
account  of  his  acts  to  no  one."  In  the  use  of  the  instru- 
ments of  government,  even  where  they  are  taken  from 
primitive  popular  institutions,  the  absolute  monarch  is, 
in  law  and  fact,  irresponsible  and  unrestricted,  save  by  the 
limitations  of  nature  and  the  possibilities  of  revolt  on  tiie 
part  of  his  subjects.  In  the  aristocratic  state,  where  the 
prerogatives  of  the  sovereign  are  in  reality  shared  by  a 
portion  of  his  subjects,  the  agents  of  government  are  posi- 
tively limited  by  the  effective  will  of  the  minority  thus  ad- 
mitted to  power.  The  result  is  a  balancing  of  the  titular 
sovereign  against  the  interests  of  those  who  divide 
dominion  with  him,  and  the  establishment  of  a  disjointed 
government,  inefficient  for  positive  action  on  a  large  scale 
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and  characterized  by  that  irresponsibility  which  division 
of  power  inevitably  engenders.  In  the  democratic  state, 
where  the  rule  of  the  majority  is  frankly  recognized  (a 
condition  of  affairs  gravely  feared  by  the  f ramers  of  our 
Constitution),  government  tends  toward  a  type,  unified  in 
internal  structure,  emancipated  from  formal  limitations, 
and  charged  with  direct  responsibility  to  the  source  of 
power. 

This  tendency  in  the  evolution  of  state  and  government 
has  been  fully  grasped  by  many  students  in  the  United 
States  who  have  broken  away  from  the  familiar  notion 
that  we  are  living  under  a  peculiar  dispensation  in  the  mat- 
ter of  political  institutions.  President  Woodrow  Wilson 
opened  the  way  a  few  years  ago  by  his  splendid  study  of 
Congressional  Government,  in  which  he  protested  against 
further  belief  in  "political  witchcraft,"  urged  a  frank 
consideration  *of  the  defects  of  the  Constitution,  and  con- 
cluded with  the  trenchant  words:  "The  prompter  we  grow 
in  applying  with  the  imhesitating  courage  of  conviction  all 
thoroughly  tested  or  well-considered  expedients  necessary 
to  make  self-government  among  us  a  straightforward 
thing  of  simple  method,  single,  unstinted  power  and  clear 
responsibility,  the  nearer  we  approach  to  the  sound  sense 
and  practical  genius  of  the  great  and  honorable  statesmen 
of  1787."  Two  other  American  scholars,  Mr.  Henry  Jones 
Ford  and  Professor  G^oodnow,  have  further  advanced  clear 
thinking  on  American  politics  by  revealing  the  intimate 
character  of  the  relation  between  our  democratic  society 
and  the  framework  of  government  built  upon  eighteenth 
century  ideas,  which  were  misimderstood  by  their  formu- 
lators  and  have  been  abandoned  by  the  nation  from  which 
they  were  originally  drawn.  These  scholars  have  con- 
clusively shown  the  imreality  of  the  doctrine  of  divided 
powers,  and  the  positive  fashion  in  which  our  democratic 
political  society  seeks  through  extra-legal  party  organiza- 
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tion  to  overcome  the  friction  of  a  disjointed  madiine.  They 
urge  that  a  separation  of  powers  is  in  practice  impossible, 
claiming  that  the  function  of  government  is  two-fold — the 
expression  and  execution  of  popular  will— and  that  the 
body  that  wills  must,  in  the  nature  of  things,  control  the 
body  that  executes,  if  government  is  to  be  efficient.  Fol- 
lowing out  this  contention,  these  writers  maintain  that  our 
strong  party  machinery  is  the  extra-legal  instrument  with 
which  democracy  strives  to  obtain  that  co-ordination  of 
legislative  and  executive  functions,  which  is  indispensable 
to  orderly  and  effective  government,  and  which  is  secured 
in  England  by  positive  parliamentary  custom.  They  ad- 
mit, however,  that  this  attempt  to  control  through  power- 
ful party  engines  is  fraught  with  serious  evils,  that  the 
confusion  and  division  of  authority  among  the  organs  of 
government  render  direct  and  transparent  responsibility 
impossible,  and  that  an  element  of  uncertainty  and  dis- 
traction is  added  by  oiu*  practice  of  submitting  complex 
social  and  economic  questions  to  the  juristic  tests  of  the 
Courts,  which  in  the  case  of  the  federal  government  are 
practically  uncontrollable  (save  by  what  are  generally  re- 
garded as  highly  undesirable  methods)  owing  to  the  diffi- 
culties imposed  by  the  amending  system. 

Since  radical  changes  in  the  framework  of  govermnent 
are  outside  the  field  of  practical  politics  at  present,  there 
has  been  a  decided  tendency  recently  to  attempt  the  estab- 
lishment of  responsible  government  by  securing,  throuj^ 
primary  legislation,  the  responsibility  of  the  party  organi- 
zation which  operates  the  government.  Provision  for 
popular  control  of  party  has  gone  so  far  in  WisccHisin  as 
to  require  the  nomination  of  practically  all  candidates  by 
direct  vote.  Other  states  have  gone  farther  and  sought  mofe 
effective  supervision  in  the  form  of  direct  legislation,  plac- 
ing the  popular  will  above  all  governmental  instruments. 
To  some  this  seems  to  be  adding  only  cumbersome  com- 
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plications  to  our  politics,  but  to  others  it  appears  to  be  only 
our  circuitous  way  of  achieving  legislative  responsibility. 

In  thus  coming  to  recognize  in  clear  and  direct  respon-  ^ 
sibility  the  essence  of  democratic  government,  American 
students  are  changing  many  of  their  earlier  notions  about 
the  details  of  administrative  organization.  They  no  longer 
believe  that  democracy  requires  the  election  of  every  officer 
from  the  street  sweeper  to  the  state  health  commissioner, 
and  they  are  now  advocating  centralization  of  administra- 
tion (once  regarded  as  a  species  of  original  sin)  and  secure 
tenure  for  technical  officials  as  the  primary  necessities  of 
efficient  government.  Where  responsibility  can  be  firmly 
and  unequivocably  secured,  power  may  be  safely  entrusted 
to  the  agents  of  government,  and  to  meet  the  great  cen- 
tralizing tendency  in  our  economic  institutions  (the  basis 
of  all  political  institutions)  power  must  be  so  entrusted,  in 
order  to  administer  effectively  the  very  laws  upon  which 
the  permanence  of  popular  government  depends. 

The  enormous  burden  which  maintenance  of  this  extra- 
legal responsibility  has  thrown  upon  the  political  party 
in  the  United  States  has  given  it  a  peculiar  position  in  our 
political  system,  though  its  operations  were  almost  neg- 
lected by  our  students  until  Mr.  Bryce  called  attention  to 
them.  Now  we  are  becoming  alive  to  the  fact  that  juristic 
descriptions  of  the  forms  of  government  incur  the  danger 
of  being  mere  abstractions  when  party  customs  are  left 
out  of  account.  For  example,  the  jurist  in  describing  the 
Federal  government  will  say  that  the  House  of  Repre- 
sentatives elects  the  speaker,  but  as  a  matter  of  plain  fact 
the  speaker  is  really  selected  by  a  caucus  of  the  majority 
party  held  after  many  dinners  and  political  tempests;  and 
moreover  he  is  really  a  party  leader  controlling  with  the 
help  of  the  rules  conmiittee  the  business  of  law  making. 
Constitutional  law  has  nothing  to  say  about  committees, 
but  everybody  knows  that  our  laws  are  made  by  the 
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speaker,  committees,  and  log-rolling  rather  than  by  that 
body  of  wise  men  known  to  the  Constitution.  [Examples 
might  be  multiplied  indefinitely  and  the  story  pushed  so 
far  that  a  practical  treatise  on  government  would  give 
party  organization  and  methods  the  text,  and  reduce  the 
formal  law  to  the  foot-notes. 

Patent  and  important  as  this  fact  is,  the  student  of  poli- 
tics is  compelled  to  admit  that  we  have  no  scientific  descrip- 
tive works  on  the  formal  organization  of  parties  or  their 
real  practices.  We  have,  it  is  true,  many  works  purporting 
to  relate  the  history  of  parties,  a  few  excellent  studies 
such  as  the  beginnings  made  by  Ostrogorski  and  Bryce, 
and  no  little  theorizing  on  the  functions  of  parties,  but  we 
have  no  account  of  the  actual  historical  processes  by  whidi 
the  party  has  arisen  and,  as  an  extra-legal  institution,  con- 
trols the  legal  forms  of  government.  Rich  as  are  our 
political  and  social  statistics,  we  have  made  no  considerable 
attempts  to  discover  inductively  the  precise  composition 
of  parties  or  their  relation  to  surrounding  social  and  eco- 
nomic phenomena.  We  have  no  philosophical  treatise 
on  the  process  by  which  the  party  becomes  an  in- 
stitution commanding  allegiance  and  punishing  for 
treason.  Under  these  circumstances  it  seems  to  me  that 
the  party  in  general  and  particular,  as  a  centre  of  power 
and  a  working  institution,  offers  the  richest  field  of  in- 
vestigation now  open  to  the  student  of  politics,  and  the 
results  of  really  scientific  investigation  would  have  the 
highest  theoretical  and  practical  value. 

The  work  of  the  student  of  politics  is  by  no  means  com- 
plete when  he  has  described  the  forms  of  state  and  govern- 
ment and  the  operations  of  the  latter  through  party  control, 
for  underlying  all  problems  of  politics  is  the  fundamental 
question  of  the  limits  on  government  interference  with  in- 
dividual activity.    During  the  early  part  of  the  nineteenth 
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century  it  was  thought  in  certain  quarters  that  this  prob- 
lem was  settled  for  all  time  by  the  solution  advanced  by 
the  laissez  faire  school  who  proposed  to  limit  the  functions 
of  government  to  the  maintenance  of  peace,  the  protection 
of  property,  and  the  enforcement  of  contracts— "anarchy 
plus  the  police  constable."  This  philosophy  exactly  met 
the  needs  of  small  manufacturers  and  traders  seeking  to 
free  themselves  from  the  entanglements  of  gilds,  and 
regulations  which  had  originated  in  the  middle  ages, 
and  it  had  a  simplicity  and  precision  that  made  it  appear 
axiomatic  to  those  to  whose  interests  it  corresponded. 

Nevertheless,  like  all  other  political  philosophies,  the 
doctrine  of  laissez  faire  has  been  compelled  to  submit  to 
the  limitations  imposed  by  theoretic  criticism  and  the  march 
of  events.  On  one  hand,  it  was  pushed  to  extremes  by  that 
type  of  anarchist,  conscious  or  unconscious  of  the  nature 
of  his  philosophy,  who  agreed  with  the  laissez  faire  school 
that  the  government  was  a  necessary  evil  and  the  "tooth 
and  claw  struggle"  was  decreed  for  all  time  from  the 
foundation  of  the  world.  This  rebel  against  the  institution 
of  government  went  to  the  logical  extremity  of  declaring 
that  governmental  intervention  to  protect  private  prop- 
erty, especially  in  the  form  of  inheritance,  was  a  violation  of 
the  first  principles  of  competition— the  struggle  of  all 
against  each  and  each  against  all,  resulting  in  the  survival 
of  the  fittest. 

On  the  other  hand,  the  beneficent  results  of  buying  in 
the  cheapest  market  and  selling  in  the  dearest,  regardless 
of  all  human  considerations  and  the  waste  it  entailed,  were 
not  realized  in  the  social  life  of  England  during  the  period 
in  which  the  doctrines  of  laissez  faire  were  at  their  height. 
Indisputable  evidence  of  the  distressing  state  of  affairs  is 
to  be  found  in  the  bulky  volmnes  of  the  parliamentary 
reports,  in  the  memoirs  of  the  enlightened  men  who  inves- 
tigated the  conditions  in  the  factory  centres,  and  in  the  dry 
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pages  of  the  statutes  revealing  the  wrongs  which  parlia- 
ment sought  to  remedy.  The  humanitarians,  Carlyle, 
Kingsley,  and  Ruskin,  protested  against  *Mlie  dismal 
science  of  the  millowners"  and  the  ghastly  consequences 
of  its  acceptance,  and  after  considerable  time  had  elapsed 
the  scholars  came  to  see  the  palpable  untruth  in  the  state- 
ment that  the  government  has  no  concern  in  eoonomic 
matters.  The  government  defines  what  shall  be  the  sub- 
jects of  private  property,  provides  the  laws  of  inheritance, 
places  burdens  in  the  form  of  taxation,  prescribes  the 
terms  on  which  corporations  are  formed,  in  short  fixes  the 
entire  juridical  framework  in  which  economic  laws  oper- 
ate—a fact  too  often  neglected  by  political  economists.  In 
time  men  came  to  learn  that  society  is  no  more  a  fortuitous 
collection  of  warring  individuals  than  one  of  Beethoven's 
sjrmphonies  is  a  mere  chance  assemblage  of  individual 
notes.  Evolution  in  the  business  world  also  rendered  ob^ 
solete  the  abstract  propositions  of  laissez  fabre  which  were 
tenable  enough  before  the  universal  extension  of  the  fac- 
tory process  and  the  organization  of  business  in  national 
and  international  forms.  As  a  result  of  philosophic  con- 
siderations and  the  pressure  of  fact  no  student  of  politics 
to-day  will  attempt  to  lay  down  dogmatically  what  gov- 
ernment in  all  times  and  places  should  undertake  to  do,  for 
he  realizes  that  what  the  government  does  in  practice  de- 
pends not  upon  any  theory  about  its  proper  functions,  but 
upon  the  will  of  the  group  of  persons  actually  in  control  at 
any  one  time  or  upon  the  equilibrium  that  is  established 
through  confiicts  among  groups  seeking  to  control  the 
government 

Turning  from  the  field  of  theory  to  practice,  we  find  that 
three  powerful  forces  are  now  at  work  pressing  for  an  in- 
crease in  the  functions  of  government.  First  in  order  of 
historical  importance  is  paternalism  or  the  effort  of  the 
upper  classes  (through  sympathy  or  fear)  to  advance  tiie 
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interests  and  security  of  the  working-class.  Its  philosophy 
was  revealed  by  Bismarck  in  a  speech  on  labor  legislation 
in  Germany:  "Give  the  workingman  the  right  to  work  as 
long  as  he  is  healthy,  assure  him  care  when  he  is  sick,  and 
maintenance  when  he  is  old.  ...  If  the  state  will  show 
a  little  more  Christian  solicitude  for  the  workingmen  then 
the  socialists  will  sing  their  siren  song  in  vain."  This  form 
of  state  interference,  which  originated  in  the  quasi-paternal 
relationship  of  feudal  lord  and  dependents,  and  in  the 
desire  of  benevolent  despots  like  Frederick  the  Great  to 
increase  the  arms-bearing  and  tax-paying  population,  is 
less  popular  among  the  more  purely  individualistic  indus- 
trial nations  where  the  cash  nexus  has  more  fully  sup- 
planted the  personal  relation. 

A  second  group  of  advocates  of  increased  government 
activity  is  fundamentally  individualistic  in  the  old  sense  of 
the  word,  insomuch  as  its  members  seek  to  use  the  arm  of 
the  law  to  destroy,  or  closely  restrict,  large  corporations  in 
order  to  encoiu*age  the  diffusion  of  real  property  and  the 
intensification  of  competition.  Thus  we  have  the  paradox 
of  extreme  individualists  calling  on  the  government  to 
interfere  in  economic  matters  to  a  certain  degree  for  the 
piu*pose  of  forestalling  the  possibility  of  a  future  inter- 
vention on  a  larger  scale.  It  may  be  iu*ged  that  these 
advocates  are  immeshed  in  the  obsolete  notions  about  a 
"natural"  or  static  state,  but  so  long  as  there  remains  a 
large  nmnber  of  persons  possessing  small  portions  of  real 
property,  this  view  of  the  government  will  persist.  As  the 
possession  of  the  visible  or  tangible  property  diminishes 
either  throuj^h  the  elimination  of  the  small  property  class 
or  its  passage  over  into  the  stock-holding  groups,  tiie  ad- 
vocacy of  this  type  of  government  intervention  tends  to 
disappear  and  in  its  place  comes  the  demand  for  that  form 
of  interference  designed  to  fortify  securities  by  the  main- 
tenance of  some  realities  in  them. 
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A  third  force  working  for  state  interference  is  the  con- 
stant increase  in  the  huge  industrial  army  that  inevitably 
accompanies  the  advance  of  mechanical  revolution  in  pro- 
duction and  distribution.    The  mediaeval  system  in  which 
each  worker  owned  and  controlled  his  simple  implements 
and  conducted  his  business  in  his  own  fashion  has  disap- 
peared forever  and  in  place  of  it  has  come  a  divorce  of  the 
laborer  from  his  tools— the  ownership  and  management  of 
which  have  passed  largely  into  the  hands  of  a  relatively 
small  proportion  of  the  population.    It  is  demonstrable, 
of  course,  that  there  are  gradations  of  fortune  in  modem 
industrial  communities  and  that  persons  are  constantly 
passing  from  the  working-class  into  other  ranks,  but  this 
should  not  be  permitted  to  obscure  the  permanence  of  that 
class  itself  as  an  inevitable  concomitant  of  the  indus- 
'  trial  revolution.     There   is  therefore  in  every   western 
J  nation  a  vast  class  of  persons  without  land,  tools,  or 
i  homes,  dependent  for  a  livelihood  upon  the  sale  of  their 
\  labor  power,  and  subject  to  the  fluctuations  of  modem 
;  business. 

As  the  doctrines  of  divine  right  formerly  had  no  perma- 
nent validity  for  the  rising  middle  class,  so  the  doctrines  of 
individual  liberty— trial  and  indictment  by  jury  and  due 
process  of  law— do  not  have  the  same  reality  to  the 
workingman  that  they  have  to  members  of  the  possessing 
group.  Freedom  of  contract  between  an  employer  and  an 
employe  with  a  few  days'  supplies  behind  him  obviously 
cannot  have  the  same  meaning  that  it  has  between  persons 
similarly  situated  as  far  as  economic  goods  are  ooncemed. 
To  discourse  on  the  liberty  afforded  by  jury  trial  to  a  man 
who  has  never  appeared  in  a  court  but  often  su£Fers  from 
considerable  periods  of  unemployment  is  to  overlook  tiie 
patent  fact  that  liberty  has  economic  as  well  as  legal  ele- 
ments. 

Quite  naturally  this  new  industrial  democracy  is  evolv- 
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ing  a  political  philosophy  of  its  own,  confused  and 
inarticulate  in  divers  ways,  but  containing  many  positive 
elements  ranging  from  minor  modifications  of  the  labor 
contract  to  the  socialist  doctrine  that  the  passive  ownership 
of  property  is  merely  a  special  privilege  to  be  eliminated 
by  the  use  of  the  government  as  the  collective  instrument 
for  the  administration  of  all  important  forms  of  concrete 
capital.  With  the  large  implications  of  this  new  philos- 
ophy, the  student  of  politics  need  not  tarry  unless  he  is  of  a 
speculative  turn  of  mind,  but  its  concrete  manifestations  in 
the  form  of  labor  parties,  and  the  precise  nature  and  points 
of  their  pressure  on  existing  governmental  functions  con- 
stitute a  new  and  important  branch  of  research  and  ex- 
position. 

As  a  result  of  all  these  forces  and  the  growing  com- 
plexity of  our  civilization,  along  with  the  increasing 
possibilities  of  effective  collective  action,  the  burdens  of 
our  governments  tend  to  multiply,  and  the  stress  once  laid 
on  individual  liberty  in  the  juristic  sense  is  being  dimin- 
ished. For  example,  all  the  numerous  constitutions  of 
France  from  1791  to  1875  laid  great  emphasis  on  the  rights 
of  man,  but  the  last  and  most  enduring  omits  practically 
all  references  to  the  primordial  principles.  The  imperial 
constitution  of  Germany  has  no  section  on  private  rights; 
the  new  constitution  of  the  Australian  commonwealth 
leaves  individual  liberty  without  a  clause  while  empower- 
ing the  government  to  establish  old  age  and  invalid  pen- 
sions, provide  for  industrial  conciliation,  and  acquire 
railways  and  other  forms  of  property.  Moreover,  our  own 
Congress,  in  obedience  to  these  new  economic  forces,  seems 
willing  to  stretch  to  its  utmost  its  powers  of  regulating 
industrial  operations  and  protecting  the  working-class; 
and  in  its  extension  of  the  notions  of  the  police  power,  the 
Supreme  Court  reveals  the  existence  of  this  new  pressure 
in  our  political  jurisprudence. 
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A  fifth  and>  in  certain  aspects,  almost  new  division  of 
political  research  may  be  denominated  world  politics.  Of 
course  we  have  long  had  treatises  on  the  history  and  forms 
of  diplomacy  and  also  upon  international  law  as  a  system 
of  rules  recognized  and  enforced  by  the  tribunals  of  eidight- 
ened  nations.  But  the  marvelous  expansion  of  trade  and 
conmierce  which  have  refashioned  the  map  of  Africa  in  our 
own  day,  awakened  the  slumbering  nations  of  the  £ast  and 
the  islands  of  the  seas,  has  brought  new  problemis  of  uni- 
versal interest  which  we  have  scarcely  begun  to  analyze. 
They  embrace  such  questions  as  the  meaning  and  tendency 
of  race  conflicts,  the  control  of  the  tropics,  the  attitude  of 
imperial  nations  toward  subject  races,  the  best  forms  of 
colonial  administration.  So  far  as  our  political  economy  is 
concerned  Japan  is  as  much  a  part  of  the  United  States  as 
Oregon;  Matabeleland  is  the  next  door  neighbor  of  Sas- 
katchewan; the  spirit  of  war  in  the  bosom  of  the  Herrero 
tribesmen  makes  the  issue  for  an  imperial  election  in 
Germany.  The  shuttle  of  trade  and  intercourse  flies  ever 
faster  and  it  may  be  weaving  the  web  for  a  world  state.  It 
may  be  that  steam  and  electricity  are  to  achieve  what 
neither  the  armies,  nor  the  law,  nor  the  faith  of  Rome 
could  accomplish— that  unity  of  mankind  which  rests  on 
the  expansion  of  a  common  consciousness  of  rights  and 
wrongs  through  the  extension  of  identical  modes  of  eco- 
nomic activity. 

In  closing  this  lecture,  it  seems  desirable  that  I  should 
indicate  more  precisely  some  of  the  tendencies  in  the  scien- 
tific literature  of  politics.  In  comparing  the  political 
writings  of  the  last  twenty-five  years  with  earlier  treatises 
one  is  struck  with  decreasing  reference  to  the  doctrine  of 
natural  rights  as  a  basis  for  political  practice.  The  work  of 
Mr.  Ritchie  in  demonstrating  that  natural  rights  are  at 
bottom  only  moral  aspirations  has  been  effective.     The 
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theory  has  been  rejected  for  the  reason  that  it  really  fur- 
nishes no  guide  to  the  problems  of  our  time  and  because 
we  have  come  to  recognize  since  Darwin*s  day  that  the 
nature  of  things,  once  supposed  to  be  eternal,  is  itself  a 
stream  of  tendency. 

Along  with  the  decreasing  references  to  natural  rights 
there  has  gone  an  increasing  hesitation  to  ascribe  poli- 
tical events  to  Providential  causes.  In  older  states  where 
the  theory  of  the  divine  kingship  predominated,  where  the 
affairs  of  government  were  conducted  with  great  pomp 
and  ceremony,  writers  spoke  with  considerable  confidence 
of  divine  interposition  in  political  events,  but  in  our  ttme 
scholars  find  it  scarcely  in  keeping  with  the  dignity  of  their 
science  to  ascribe  the  outcome  of  a  caucus  or  lobby  to  the 
same  source.  As  in  history,  scholars  are  seeking  natural 
and  approximate  causes;  they  treat  politics  as  a  branch  of 
sociology;  and  leave  to  the  theologian  and  philosopher  the 
ascertainment  of  the  ultimate  rationale  of  the  whole  com- 
rplex. 

!  Closely  related  in  spirit  to  the  tendency  to*  elucidate 
j  political  questions  by  reference  to  divine  will  was  the  some- 
;  what  later  notion  that  divergences  in  the  history  and  insti- 
'tutions  of  different  peoples  were  to  be  explained  on  the 
ground  of  racial  characteristics.  For  example,  the  quiet 
democratic  revolution  of  England  in  the  nineteenth  cen- 
tiuy  is  attributed  to  the  superior  genius  of  the  Anglo- 
Saxon  people,  while  the  many  revolutions  in  France  are 
to  be  explained  by  the  fickleness  and  waywardness  of  the 
Gallic  mind.  This  is  very  comforting  to  the  scholars  of 
one  of  these  two  nations,  but  it  overlooks  the  fact  that  the 
English  people  established  constitutional  government  in 
the  seventeenth  century  by  a  process  analogous  to  that  re- 
quired in  France,  that  is,  by  seven  years  of  civil  war,  the 
execution  of  the  king,  experiments  in  all  sorts  of  fantastic 
democracies,    military    dictatorship,    wars    of    conquest, 
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restoration  and  adoration  of  the  monarch,  and  finally  an- 
other revolution.  It  is  a  curious  and  illuminating  fact  that 
Torcy,  Louis  XIV's  minister,  in  comparing  the  stability 
of  the  French  monarchy  with  the  vicissitudes  of  the  Stuarts, 
came  to  the  conclusion  that  the  Englishman  was  at  that 
time  organically  incapable  of  decent  political  conduct 
Now,  it  is  not  to  be  denied  that  there  are  such  things  as 
race  characteristics,  but  as  Seeley  warns  us  '  Ve  dbould  be 
slow  to  allege  mere  national  character  in  explanation  of 
great  historical  phenomena.  No  explanation  is  so  obvious 
or  suggests  itself  so  easily.  No  explanation  is  so  vague, 
cheap,  and  so  difficult  4o  verify.  Why  did  the  English 
gain  freedom  so  early?  Anyone  can  answer,  because  thoy 
are  English  and  it  is  the  nature  of  Englishmen  to  love 
liberty.  I  call  this  a  cheap  explanation.  It  is  easily 
given  and  almost  impossible  to  verify.  It  is  the  more 
suspicious  because  it  gratifies  national  vanity."  Wher- 
ever Hegel,  with  his  Patriotismus  reduced  to  a  science, 
has  been  dethroned  there  is  a  decided  tendency  to 
look  to  economic  and  material  facts  rather  than  to  race 
psychology  as  the  most  reliable  sources  of  institutional 
differences. 

The  practical  outcome  of  this  rejection  of  the  divine  and 
racial  theory  of  institutions  is  a  persistent  attempt  to  get 
more  precise  notions  about  causation  in  politics,  and  this  is 
destined  to  have  a  high  practical  value.  The  heat  with 
which  the  politicians  cite  the  fate  of  the  Roman  empire  as 
evidence  of  what  will  happen  to  the  United  States  if  the 
Philippines  are  retained;  the  light-heartedness  with  whidi 
legislatures  undertake  sweeping  enactments  without  realiza- 
tion of  direct  and  indirect  results;  and  a  thousand  experi- 
ences of  political  life  bear  witness  that  a  treatise  on 
causation  in  politics  would  be  the  most  welcome  contribu- 
tion which  a  scholar  of  scientific  training  and  temper 
could  make. 
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After  all  I  have  said  about  the  fields  of  political  research 
and  the  intensely  human  and  practical  nature  of  the  ques- 
tions which  students  of  politics  have  to  consider,  it  may  seem 
a  work  of  supererogation  to  refer  to  the  actual  service  of 
the  science  of  the  nation.  Nevertheless,  I  believe  a  word  of 
defence  should  be  spoken,  for  in  this  world  of  ours  we  are 
turning  keen  and  troubled  faces  to  the  instant  need  of 
things,  and  it  is  wise  that  we  should.  Decidedly  real  as  are 
the  subjects  with  which  the  student  of  politics  deals,  it  must 
be  admitted  that  he  suffers  many  disadvantages  when  he 
endeavors  to  meet  the  call  for  practical  receipts  guaranteed 
to  cure  quickly.  The  nation  as  a  whole  is  a  high  ab- 
straction; it  seldom  demands  remedies;  it  is  groups  within 
the  state  that  demand  remedies.  Shipbuilders  want  ship 
subsidies;  workingmen  want  labor  legislation.  The  de- 
sirability of  their  demands  cannot  be  referred  to  eternal 
standards;  what  they  will  probably  get  will  depend  more 
on  the  power  and  effectiveness  of  their  organization  than 
upon  sweet  political  reasonableness.  If  the  student  of  poli- 
tics prescribes  a  remedy  which  pleases  the  group  that  ap- 
plies, he  will  probably  be  hailed  as  a  scientist;  if  his 
suggestion  is  unpalatable,  he  is  only  a  professor  anyhow. 

Notwithstanding  this  fact,  politics  renders  a  high  ser- 
vice in  general  and  in  details.  Statesmen  have  gained  in 
breadth  and  firmness  of  perspective  in  proportion  as  they 
have  deliberated  upon  one  or  all  of  the  great  subjects  which 
fall  within  the  domain  of  politics.  The  origin,  tendencies, 
and  destiny  of  himian  society  politically  organized  are  sub- 
jects,  moreover,  which  appeal  to  the  highest  type  of  a 
citizen.  The  ideals  arising  from  the  contemplation  of  ex- 
perience and  the  potentialities  of  the  future,  more  than 
anything  else  differentiate  himian  from  animal  societies. 
Mature  consideration  of  the  problems  of  state  in  the  grand 
outlines  helps  to  transform  petty  politicians  into  states- 
men, and  inspires  them  to  press  on  even  when  in  the  midst 
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of  party  squabbles  they  lament  with  MachiaveDi  the 
''fickleness  and  folly  of  a  vain  world."  The  diadpline  that 
comes  from  deliberating  upon  great  things,  even  thou^ 
we  see  through  the  glass  darkly,  has  a  real  value  though 
it  cannot  be  weighed  in  scales  or  sold  over  the  counter. 

To  speak  more  modestly  of  politics,  I  shall  descend  into 
particulars.  Politics  renders  a  service  by  the  collection  and 
classification  of  data,  by  the  description  of  institutions  and 
experiments,  and  this  service  alone  justifies  it  in  claiming 
a  high  place  in  the  university.  On  a  question  of  primary 
reform,  to  illustrate  by  a  single  example,  it  is  the  business 
of  politics  to  discover  and  arrange  the  best  literature  on  the 
subject,  to  classify  the  types  of  legal  control  adopted  in 
various  states,  and  to  marshal  such  information  as  may  be 
available  on  the  actual  operation  of  these  various  types  of 
control.  The  recent  sane  tendencies  of  legislative  bodies 
to  construct  laws  on  reports  of  expert  conunissions  rather 
than  on  impulse  and  high  notions  of  popular  prerogative, 
however  legitimate,  is  only  an  application  of  tihe  scientific 
method  and  spirit  of  politics  as  a  imiversity  subject. 
Such  action  is  not  infallible,  but  surely  we  may  agree  with 
Diderot  that  the  use  of  such  reason  as  we  have  is  not  in- 
decent. As  I  view  it,  accordingly,  it  is  the  fimction  of  the 
university  research  in  politics  to  seek  the  truth  concerning 
special  problems  simply  in  the  spirit  of  science. 

It  is  the  duty  of  the  teacher  to  say  to  his  pupils :  Observe 
these  facts,  consider  these  varying  explanations,  ponder 
upon  these  theories,  study  the  most  impartial  records  of 
political  operations,  look  to  the  future  as  well  as  the  past, 
and  as  a  citizen  of  this  great  nation  build  this  discipline  of 
the  mind  into  the  thought  and  action  of  after  life.  Book- 
learning  cannot  make  a  wise  man  of  a  fool  nor  a  great 
statesman  out  of  a  village  politician;  it  cannot  correct  na- 
ture's mistakes,  but  it  may  open  highways  to  her  potential- 
ities.   Technical  information  is  the  necessary  part  of  the 
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equipment  of  the  person  who  intends  entering  the  actual 
service  of  the  state,  and  the  wisdom  that  comes  from  a  wide 
and  deep  and  sympathetic  study  of  the  political  experi- 
ences of  men  is  the  true  f oimdation  of  that  invisible  govern- 
ment, described  by  Ruskin,  which  wears  no  outward 
trappings  of  law,  diplomacy,  or  war,  but  is  exercised  by  all 
energetic  and  intelligent  persons,  each  in  his  own  sphere, 
regulating  the  inner  will  and  secret  ways  of  the  people, 
essentially  forming  its  character  and  preparing  its  fate. 
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OuB  lives  are  controlled,  to  an  extent  which  we  do  not 
measure  without  effort,  by  rules  of  conduct  which  are  im- 
posed upon  us  by  our  environment  and  which  we  may  not 
contravene  without  endangering  our  existence,  our  welfare 
or  our  happiness.  We  do  not  ordinarily  realize  the  multi- 
plicity of  these  rules  or  their  coercive  operation,  because  our 
acceptance  of  them  is  largely  unconscious  and  our  obedi- 
ence to  them,  the  leading  of  a  normal  or  regular  life,  is 
largely  automatic.  When,  however,  we  force  ourselves  to 
consider  all  these  rules,  and  when  we  attempt  to  classify 
them,  we  see  that  some  of  them,  such  as  the  rules  of  health- 
ful living,  represent  primarily  the  adaptation  of  our  con- 
duct to  our  physical  environment;  others,  such  as  the  rules 
of  thrift,  adaptation  to  what  may  conveniently  be  termed 
our  physical-social  environment,  that  is,  to  those  conditions 
whidi  result  from  the  interaction  and  reciprocal  modifica- 
tion of  himian  society  and  its  environment;  while  a  third 
group  of  rules,  which  may  be  termed  social,  seems  to  be  im- 
posed upon  us  by  the  sentiments  or  the  will  of  our  fellow- 
men.  When  rules  which  we  assign  to  the  physical  or  to  the 
physical-social  group  appear  also,  as  they  often  do,  in  the 
distinctively  social  group— when,  for  example,  we  find  that 
violations  of  the  rules  of  health  or  of  thrift  are  denounced 
as  immoral  and  are  in  some  instances  penalized  by  law— it 
still  remains  true  that  these  rules  are  not  primarily  social. 
They  do  not  originate  in  social  opinion,  and  disregard  of 
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them  is  attended  by  risks  which  society  has  not  created. 
They  receive  the  additional  sanctions  of  morals  and  of  law 
because  human  interests  are  so  solidary  that  the  individual 
cannot  live  or  die  or  prosper  or  suffer  for  himself  alone. 

It  may  of  course  be  queried  whether  we  have  any  right  to 
consider  human  society  as  a  thing  distinct  from  its  physical 
environment,  acting  independently  upon  that  environment 
and  imposing  upon  us,  as  individuals,  rules  of  conduct 
which  are  purely  social.  In  the  constitution  of  human  so- 
ciety, indeed,  there  is  much  that  seems  arbitrary,  and  in  its 
action  there  is  much  that  is  incalculable;  but  it  is  possible 
that  our  inability  to  forecast  social  action  is  due  solely  to 
the  complexity  of  the  phenomena,  and  that  our  impression 
that  society  determines  in  any  degreelts  own  constitution 
and  conduct  is  an  illusion.  These  questions,  however,  lie 
outside  of  the  field  of  jiuisprudence.  The  law  with  which 
our  science  has  to  do  assimies  the  existence  of  individual 
wills  and  bases  its  authority  upon  a  social  will.  Whether 
the  individual  will  is  in  any  sense  free ;  whether  the  social 
will  is  the  resultant  of  free  individual  wills  or  a  direct  and 
independent  product  of  the  social  life;  in  what  degree  the 
social  life  is  itself  controlled  by  forces  which  men  do  not 
create  and  cannot  control— these  are  questions  which  the 
jurist  gladly  leaves  to  the  psychologist,  the  sociologist  and 
the  philosopher. 

Legal  rules,  even  when  they  are  assignable,  by  virtue  of 
their  origin,  to  the  physical  or  to  the  physical-social  group, 
belong,  as  regards  their  legal  quality,  in  the  group  of  social 
rules.  In  the  same  group  we  find  a  second  body  of  rules 
which  we  call  moral;  and  in  addition  to  legal  rules  and 
moral  rules  we  are  aware  of  a  third  body  of  more  or  less 
heterogeneous  rules  which  you  will  permit  me,  for  con- 
venience, to  call  manners. 

What  now  is  the  characteristic  which  differentiates  law 
from  manners  and  morals?     Obviously  not  the  field  in 
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which  it  operates,  not  the  matters  with  which  it  deals.  Law 
has  indeed  a  field,  or  a  number  of  fields,  in  which  it  operates 
alone.  Law  has  created  institutions  of  its  own;  and  the 
rules  which  shape  these  institutions  and  govern  their  opera- 
tion had  no  previous  existence  in  manners  or  in  morals.  To 
a  large  extent,  however,  manners,  morals  and  law  cover  the 
same  field.  To  knock  a  man  down,  for  example,  or  to 
wrest  from  him  portable  valuables  is,  in  most  instances,  at 
once  unmannerly,  immoral  and  illegal.  Especially  large 
is  the  field  which  is  conmion  to  law  and  to  morals— so  large, 
indeed,  that  many  time-honored  definitions  of  law  assume 
a  complete  correspondence  of  law  with  morals,  and  it  has 
been  possible  to  say,  although  erroneously,  that  law  is  sim- 
ply applied  morals. 

It  is  equally  impossible  to  find  the  distinguishing  char- 
acteristic of  law  in  its  purpose  or  end.  The  primary  pur- 
pose of  law  is  the  maintenance  of  the  social  order;  but  this 
purpose  is  also  subserved,  in  large  measure,  by  morals  and 
by  manners.  The  graver  disturbances  of  the  established 
social  order  are  usually  stigmatized  as  immoral.  The  ex- 
istence, in  the  various  fields  of  human  effort,  of  accepted 
and  regular  modes  of  activity  does  much  to  lessen  the  fric- 
tion of  social  life;  and  the  establi^ed  forms  of  social  inter- 
course, manners  in  the  narrowest  sense  of  the  word,  take 
out  of  the  struggle  for  existence  much  of  its  bitterness  and 
perhaps  do  more  than  either  morals  or  law  to  prevent 
breaches  of  the  peace. 

The  ultimate  purpose  of  the  law,  indeed,  is  not  the  main- 
tenance of  the  social  order  but  the  assurance  of  the  condi- 
tions of  social  progress.  That  man  shall  obtain  increasing 
control  over  his  physical  environment;  that  the  relations  of 
men  shall  become  more  and  more  kindly;  that  himian  life 
shall  be  more  and  more  worth  living— these  are  the  final 
objects  of  the  law.  To  attain  these  ends  individual  eJBFort 
must  not  only  remain  worth  while,  it  must  be  increasingly 
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encouraged;  in  other  words,  competition  must  continue; 
and  yet  anti-social  activities  must  be  increasingly  re- 
strained and  there  must  be  increasing  cooperation.  The 
fundamental  and  eternal  problem  of  human  civilization  is 
the  reconciliation  of  individual  with  social  interests.  Sudi 
progress  as  has  thus  far  been  made  towards  the  solution  of 
this  problem  has  been  achieved  by  raising  the  plane  of  com- 
petition and  by  increasing  the  range  of  cooperation.  In 
the  methods  of  competition  craft  has  replaced  brute  force, 
and  fair  play  is  replacing  craft.  The  objects  of  competi- 
tion have  become  and  are  becoming  less  and  less  material: 
honor  is  sought  rather  than  wealth,  and  higher  honor  is  ac- 
corded for  social  service  than  for  personal  success.  The 
cooperation  of  the  horde  has  been  replaced  by  that  of  the 
class  and,  in  many  fields,  by  that  of  the  nation;  interna- 
tional cooperation  exists  and  is  increasing.  All  these  ends, 
however,  are  moral  as  well  as  legal  ends,  and  higher  ethical 
ideals  indicate  lines  of  legal  progress. 

We  gain  our  first  glimpse  of  the  distinguishing  charac- 
teristic of  law,  and  perhaps  of  that  of  morals  also,  when  we 
note  the  different  results  that  attach  to  the  disregard  or 
violation  of  different  rules  of  social  conduct.  If  the  rule 
infringed  be  one  of  manners  simply,  there  is  usually  a  so- 
cial reaction  of  surprise,  attended  commonly  by  ridicule  of 
the  offender.  If  the  rule  infringed  be  one  of  morals,  the 
social  reaction  is  more  energetic:  it  is  more  than  a  surprise, 
it  is  a  shock,  and  it  is  attended  by  more  or  less  heated  dis- 
approval, which  may  range  from  contempt  through  scorn 
to  loathing.  In  the  mind  of  the  offender  himself  tiiere  is  a 
reflex  of  the  social  disapproval;  there  is  the  prick  of  con- 
science, the  sense  of  shame;  and  if  he  be  a  religious  man 
and  his  offense  be  one  that  his  religion  brands  as  a  sin,  there 
will  be  a  sense  of  divine  displeasure.  Arnold  defined  relig- 
ion as  morality  touched  with  emotion;  but  there  is  a  marked 
element  of  emotion  in  morality  itself,  independent  of 
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religion.  All  these  reactions,  it  will  be  noted,  are 
purely  psychical,  and  the  penalties  which  follow  breaches 
of  manners  and  morals  operate  upon  the  offender's 
feelings.  Law,  on  the  other  hand,  encourages  cer- 
tain courses  of  conduct  by  the  assurance  of  advantages 
and  discourages  other  courses  of  conduct  by  imposing  dis- 
advantages or  penalties  which  affect  the  property  or  the 
person;  and  these  purely  legal  consequences  may  be  en- 
forced, in  case  of  need,  by  the  entire  physical  power  of  the 
community. 

We  note  further,  and  this  brings  us  to  a  second  differ- 
entia of  law,  that  the  advantages  which  follow  the  obser- 
vance of  legal  rules  and  the  disadvantages  or  penalties 
which  attend  the  disregard  or  violation  of  such  rules  do  not 
attach  solely  by  virtue  of  the  social  sentiment  or  opinion, 
but  by  virtue  of  the  social  will.  In  civilized  communities 
this  social  will  is  formulated  through  special  processes  and 
usually  by  special  organs.  The  processes  are  mainly  polit- 
ical and  the  organs  are  for  the  most  part  governmental. 
In  constitutions  adopted  by  the  people,  in  acts  passed  by 
representative  bodies,  in  orders  of  administrative  officers 
and  in  decisions  of  courts  we  find,  authoritatively  stated, 
the  rules  of  law,  the  advantages  which  attach  to  their  ob- 
servance, the  disadvantages  or  penalties  which  follow  their 
disregard  or  violation.  The  rules  of  manners  and  of  mor- 
als, on  the  other  hand,  are  not  stated  in  any  such  authori- 
tative form.  In  early  society,  indeed,  authority  over  the 
entire  field  of  conduct  is  usually  accorded  to  priests,  and  in 
later  stages  of  social  development  this  authority  frequently 
persists  in  the  field  of  morals ;  but  in  an  advanced  civiliza- 
tion it  tends  to  disappear.  It  may  still  be  asserted,  and  it 
may  long  command  extensive  recognition;  but  the  recog- 
nition becomes  less  and  less  general,  and  morals,  like  man- 
ners, tend  to  rest  directly  upon  social  sentiment  and  opin- 
ion.   They  are  matters  of  usage. 
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To  affirm  that  law  is  formulated  through  special  pro- 
cesses, and  chiefly  by  special  organs  of  the  community,  is 
not  to  deny  that  its  rules  are  largely  determined  by  social 
sentiment.  Manners  and  morals  are,  to  a  large  extent, 
antecedent  to  law,  and  social  usage  has  always  furnished 
much  of  the  material  of  which  law  has  been  made.  In  the 
earliest  stages  of  legal  development  usage  apparently  fur- 
nishes all  the  material;  it  is  converted  into  law  simply  by 
adding  the  support  of  social  force;  and  in  every  state  of 
social  progress  new  law  is  made  by  the  recognition  and  en- 
forcement of  established  customs.  Manners,  morals  and 
law,  all  appear  to  rest  ultimately  upon  social  utility.  The 
conversion  of  usage  into  law,  the  decision  whether  any 
particular  rule  of  conduct  shall  be  supported  by  the  physi- 
cal power  of  the  community,  is  clearly  a  question  of  social 
expediency.  Social  utility  or  expediency  is  determined,  in 
the  whole  field  of  conduct,  by  the  social  judgment,  and  so- 
cial force  can  be  exercised  only  by  virtue  of  the  social  will. 
The  social  judgment,  however,  is  usually  inarticulate;  it  re- 
veals itself  as  sentiment.  In  the  matters  with  which  the  law 
deals,  we  call  this  sentiment  the  sense  of  justice.  The  so- 
cial will,  likewise,  is,  in  most  instances,  not  aimless  indeed, 
but  only  vaguely  aware  of  its  true  aim;  it  manifests  itself 
as  impulse  to  do  something,  to  sweep  aside  or  crudi  some- 
thing that  is  felt  to  be  alien  and  hostile.  As  it  is  tlie  pri- 
mary function  of  practical  ethics  to  interpret  moral  emo- 
tion and  to  give  articulate  form  to  the  moral  sentiment,  so 
it  is  the  primary  function  of  practical  jurisprudence  to  in- 
terpret the  sense  of  justice  and  to  formulate  in  legal  rules 
those  ends  toward  which  the  social  will  is  blindly  groping. 
Ulpian's  ^'nomen  iuris  a  iustitiaf'  although  indefensible 
from  the  philological  point  of  view,  is  good  philosophy.  In 
the  interpretation  of  the  social  sentiment  and  the  social  will 
judges  and  legislatures  have  indeed  an  authority  whidi  no 
men  or  bodies  of  men  possess  in  the  fields  of  maimers  and 
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morals:  even  when  they  misinterpret  the  general  sense  of 
justice  and  thwart  the  general  will,  the  rules  which  they 
lay  down  are  law.  Such  law,  however,  has  no  root,  and,  if 
it  be  not  formally  abrogated  or  superseded,  it  becomes  a 
dead  letter.  In  the  long  run,  general  sentiment  and  opin- 
ion control  not  only  the  finding  and  making  of  law,  but  also 
its  enforcement. 

Persistent  disregard  of  general  sentiment  on  the  part  of 
lawfinders  or  lawmakers  is  exceptional;  in  the  democratic 
state  it  is  almost  impossible.  Conflicts  between  general 
sentiment  and  positive  law  arise,  as  a  rule,  only  when  so- 
cial changes  have  made  the  established  legal  rules  unsatis- 
factory. Such  conflicts  take  the  form  of  agitation  for  the 
reform  of  the  law,  and  they  cease  when  the  law  is  suitably 
amended.  Conflicts  between  sectional  or  local  or  class  sen- 
timent and  the  general  law  arise,  on  the  contrary,  in  every 
type  of  state,  and  such  conflicts  are  practically  incessant. 
Powerless,  as  a  rule,  to  control  lawfinding  or  lawmaking, 
adverse  minority  sentiment  makes  itself  felt  in  resistance 
to  the  enforcement  of  the  law;  and  under  favoring  circum- 
stances the  resistance  may  result  in  the  nullification  of  the 
law.  From  such  results  it  is  sometimes  inferred  that  the 
physical  sanctions  of  the  law  are  less  coercive  than  the  psy- 
chical sanction  of  opinion,  even  when  the  opinion  is  that  of 
a  portion  of  the  community  only,  of  a  locality  or  of  a  social 
group.  It  should  be  noted,  however,  that  when  the  law  is 
worsted  in  these  conflicts  it  does  not  put  forth  its  full 
power.  It  is  defeated  because  it  binds  its  own  hands. 
Laws  are  nullified,  for  example,  because  local  administra- 
tive authorities  are  legally  independent  of  the  central  ad- 
ministration, or  because  juries  are  permitted  by  the  law  to 
interpret  the  law  as  they  see  fit.  It  may  not  be  advisable  to 
destroy  or  seriously  to  limit  local  self-government  because 
Sunday-closing  laws  are  locally  nullified,  or  to  empower 
judges  to  set  aside  verdicts  in  criminal  cases  because  busi- 
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ness  or  labor  interests  make  it  difficult  to  punii^  illegal 
combinations;  but  these  or  similar  changes  in  the  law  can 
be  made  if  such  be  the  general  will. 

The  strength  of  the  law  lies  in  the  fact  that  its  physical 
sanctions  operate,  or  can  be  made  to  operate,  with  equal 
force, throughout  the  entire  area  of  a  state  and  among  all 
classes.  The  weakness  of  general  opinion  lies  in  the  fact 
that  it  operates  less  strongly  on  men's  minds  than  does  the 
opinion  of  their  locality  and  that  of  their  class.  Especially 
strong  is  the  influence  of  group  opinion,  and  it  is  strongest 
in  the  smallest  and  most  homogeneous  groups.  The 
pressure  of  social  opinion  seems  to  vary  inversely  as 
the  square  of  the  social  distance.  Hence  the  tendency  of 
all  usage  to  variation  and  to  particularism;  hence  the  lusty 
growth,  at  all  times,  of  group  morals— morals  of  the  class, 
of  the  profession,  of  the  business,  of  the  gang.  Left  to  it- 
self, enforcing  itself  only  by  the  pressure  of  social  opinion, 
our  existing  morality  would  tend  to  revert  to  its  primitive 
form,  the  usage  of  the  horde.  The  higher  social  utilities 
which  the  rules  of  general  morals  represent  could  never 
have  prevailed  over  the  interests  of  the  horde  or  of  the  tribe 
or  of  the  class  through  any  appeal  to  reason  or  to  individual 
interest ;  for  feeling  is  stronger  than  reason  and  group  feel- 
ing is  stronger  than  self-interest.  The  agencies  which  in 
the  past  have  slowly  subordinated  group  morals  to  general 
morals,  and  by  which  general  morals  were  perhaps  first 
formulated,  are  religion  and  law.  Every  religion  tliat  has 
developed  beyond  the  stage  of  a  clan  cult  has,  on  the  whole, 
lent  its  psychical  sanction  to  the  more  general  morals;  and 
the  religious  sanction,  like  the  legal,  can  be  made  to  operate 
with  equal  force  over  indefinite  areas  and  upon  all  social 
classes.  The  law,  in  so  far  as  it  has  had  to  deal  with  moral 
questions,  has  likewise  put  its  special  sanction,  that  of 
physical  force,  behind  general  morals.  In  the  early  stages 
of  civilization,  religion  apparently  played  the  more  im- 
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portant  part  in  formulating  the  rules  of  general  morals 
and  in  securing  their  triumph;  in  later  periods  and  at  the 
present  time  law  has  possibly  become  the  more  efficient 
agency.  Religion  influences  the  believer  only;  law  coerces 
even  the  anarchist.  Confessions  are  divided  into  sects,  and 
churches  are  organized,  in  some  instances,  along  the  lines 
of  class  cleavage;  states  grow  larger  by  conquest  or  by 
federation,  and  modem  states  are  becoming  increasingly 
democratic. 

Our  analysis  of  social  rules  and  of  their  operation  upon 
the  individual  is  not  complete  without  a  word  regarding 
constraints  that  are  neither  purely  psychical  nor  purely 
physical  but  economic.  A  religious  association,  possessing 
at  the  outset  no  means  of  securing  obedience  except  those 
which  are  purely  psychical,  may  come  to  exercise  so  gen- 
eral an  influence  over  the  minds  of  men  that  individuals 
cast  out  from  its  communion  are  completely  boycotted  and 
can  obtain  none  of  the  necessities  of  life.  A  relatively  small 
number  of  persons,  united  by  ties  of  class  interest,  may  so 
monopolize  land  or  other  means  of  production  that  no  one 
can  live  by  his  labor  except  upon  the  terms  which  the  group 
prescribes.  A  larger  nimaber  of  persons,  similarly  united 
by  the  ties  of  class  interest,  may  so  monopolize  the  labor 
market  that  no  one  outside  of  their  association  can  obtain 
regular  emplojmnient  and  that  the  production  of  goods  be- 
comes impossible  except  upon  the  terms  which  they  dictate* 
There  have  been  periods  in  which  such  associations  or 
groups  have  become  states,  or  at  least  governments.  This 
was  the  case  in  the  middle  ages  with  the  Christian  church, 
the  feudal  nobility  and  some  of  the  city  guilds;  and  the 
rules  established  by  these  associations  became  law  in  the 
strictest  sense  of  the  word,  since  they  were  generally  ac- 
cepted and  were  supported  by  physical  force.  In  the  dem- 
ocratic state,  however,  with  monarchic  or  representative 
government,  such  associations  are  not  permitted  to  exercise 
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permanently  an  economic  constraint  which  parallels  and 
possibly  neutralizes  the  constraints  imposed  by  the  general 
will  and  applied  through  governmental  organs.  If  the 
ends  which  such  associations  pursue  are  approved  by  the 
social  judgment,  the  constraints  are  legalized,  but  the  asso- 
ciations are  brought  under  legal  control.  Otherwise,  their 
efforts  to  exercise  an  irresistible  extra-legal  constraint  are 
repressed  as  illegal  conspiracies.  The  democratic  state  is 
rightly  jealous  of  its  monopoly  of  coercion,  for  its  govern- 
ment alone  can  be  trusted  to  exercise  coercion  in  the  in- 
terests of  liberty. 

By  way  of  simmiing  up  the  results  thus  far  readied,  I 
suggest,  with  all  deference  to  the  superior  authority  of  the 
specialists  in  ethics,  that  morals  is  that  part  of  the  social 
order  which  is  supported  by  social  opinion,  touched  with 
more  or  less  emotion;  and,  with  more  confidence,  I  describe 
law  as  that  part  of  the  social  order  which  by  virtue  of  the 
social  will  may  be  supported  by  physical  force. 

Law  is  in  part  found,  in  part  made;  that  is,  it  is  estab- 
lished partly  by  decisions  and  partly  by  legislation.  Of 
these  processes  the  decision  is  not  only  the  older  but  the 
more  important  and  the  more  persistent.  A  decision  is  not 
alone  the  termination  of  a  pending  controversy,  it  is  also  a 
precedent  for  future  decisions.  To  us,  to-day,  the  word 
suggests  primarily  a  judicial  decision;  but  there  were  de- 
cisions before  there  were  courts,  and  decisions  that  make 
law  are  still  rendered  to-day  outside  of  the  courts.  The 
primitive  human  community  resembles  those  lowest  forms 
of  animal  life  which  exercise  with  the  whole  body  a  num- 
ber of  functions  which  the  higher  animals  exercise  only 
through  special  organs.  The  primitive  decision  is  a  com- 
munity-decision, and  its  earliest  form  is  the  lynching  or 
running-out  of  the  individual  who  has  violated  one  of  the 
rules  of  conduct  which  the  conmnmity  feels  to  be  funda- 
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mental.  In  somewhat  more  advanced  commwiities  there 
is  another  very  important  form  of  commmiity-decision. 
When  a  man  has  slain  another  in  self-defence  or  m  rightful 
vengeance,  the  commimity  may  intervene  to  protect  him 
from  blood-feud,  just  as  to-day  the  community,  acting 
through  special  organs,  absolves  from  responsibility  the 
individual  who  has  shot  a  burglar  at  night  in  his  bedroom. 
In  both  cases  the  slaying  of  the  wrongdoer  precedes  the  de- 
cision that  he  has  been  rightfully  slain ;  but  in  both  cases  the 
decision  in  favor  of  the  man  who  has  taken  the  law  into  his 
own  hands  recognizes  that  what  he  has  taken  into  his  own 
hands  is  law. 

After  the  establishment  of  courts,  community-decisions 
tend  to  disappear  in  that  part  of  the  law  with  which  the 
courts  are  competent  to  deal.  In  those  parts  of  the  law, 
however,  in  which  the  courts  are  not  competent,  in  political 
law,  for  example,  community-decisions  have  continued  to 
establish  law  in  modem  times.  All  unwritten  constitutions 
rest  on  precedents,  and  constitutional  precedents  are  set 
whenever  acts  of  power  are  supported  or  accepted  by  the 
whole  community.  And  in  the  international  community 
the  only  rules  that  are  strictly  legal  are  those  which  have 
been  enforced  in  the  past,  and  will  therefore  presiunably  be 
enforced  in  the  future,  by  the  international  community,  the 
concert  of  powers.  The  rest  of  what  we  call  international 
law  is  as  yet  only  international  morals  and  manners. 

The  processes  by  which  early  society  develops  judicial 
and  legislative  organization  have  only  recently  begim  to 
be  understood.  As  regards  Eiut)pean  communities,  we 
can  now  say  with  confidence  that  neither  lawfinding  nor 
lawmaking  has  any  historical  connection  with  the  authority 
of  a  patriarch  to  settle  disputes  of  his  descendants  and  to 
lay  down  rules  for  their  future  conduct.  In  general,  it 
may  be  said  that  the  more  light  we  get  on  the  conditions 
prevailing  in  really  primitive  human  society,  the  less  we  see 
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of  anjiliing  resembling  a  patriarch.  Ages  seem  to  have 
been  necessary  for  the  establishment  of  marital  and  pater- 
nal authority,  and  ages  more  for  the  development  of  the 
patriarch;  nor  is  any  patriarchate  so  complete  as  that  of  the 
Romans  known  to  have  existed  among  any  other  ^European 
people.  The  eariiest  European  court  was  not  patriarchal 
but  popular.  In  it  the  community  still  acted  collectively, 
but  it  acted  not  as  a  mob  but  as  an  orderly  assembly.  The 
assembly  court  had  from  the  outset  special  lavcrfinding  or- 
gans; it  gradually  developed  special  organs  of  decision; 
and  the  modification,  rearrangement  or  combination  of 
those  organs  have  produced  every  type  of  modem  court. 

Legislation,  as  we  know  it,  has  two  historical  roots:  for- 
mal agreement  of  the  community  (which  originally,  it 
seems,  had  to  be  unanimous)  and  the  order  issued  by  tiie 
war-lord  to  the  people  under  arms.  From  the  power  of  the 
military  leader  to  issue  orders  to  his  men  was  derived,  when 
temporary  leadership  grew  into  permanent  kingship,  the 
power  to  issue  orders  in  time  of  peace.  Among  European 
peoples,  however,  such  orders  were  not  originally  regarded 
as  laws  in  any  proper  sense,  but  merely  as  administrative 
measures ;  and  neither  among  the  Germans  nor  among  the 
Romans  could  such  orders  be  enforced,  originally,  by  any 
means  other  than  a  fine,  legally  limited  in  amount.  Only 
in  proportion  as  a  king  gained  power  by  conquest  did  his 
ordinance  power  expand  into  anything  like  legislative 
power;  and  it  amounted  to  general  legislative  power 
only  when  the  king  became  an  absolute  monarch.  In 
the  modem  state  the  executive  order  has  shrunk  into 
something  like  its  original  dimensions,  while  the  general 
power  of  the  people  to  legislate  by  agreement  is  still  ex- 
ercised directly  or  through  representatives. 

Even  in  the  earliest  stages  of  legal  development,  when 
the  social  will  manifests  itself  directly  in  social  action— in 
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lynchings,  for  example— there  are  experts  to  tell  the  com- 
munity why  it  acts  as  it  does.  These  experts  are  not  law- 
yers only;  they  belong  to  the  single  imdifferentiated 
profession  from  which  have  emerged  all  the  professions  of 
civilized  life;  they  are  experts  in  all  matters  natural, 
human  and  divine;  they  formulate  the  rules  of  health,  of 
thrift,  of  manners  and  of  morals.  All  this  knowledge 
is  one  body  of  wisdom,  and  all  these  rules  are  part  of  the  re- 
ligion of  which  these  men  are  the  priests.  In  their  undiffer- 
entiated activity  we  are  nevertheless  able  to  recognize  spe- 
cial fields  of  legal  action.  They  define  not  only  the  cases 
in  which  individuals  may  rightly  be  slain  or  be  thrust  out 
into  the  deserts  or  forests,  but  also  the  cases  in  which  clan 
feud  may  be  rightly  raised  or  private  vengeance  rightly 
taken.  They  also  devise  the  earliest  methods  of  deciding 
doubtful  cases  and  of  terminating  controversy.  Among 
the  early  Romans  the  legal  activity  of  the  priests  had  be- 
come so  highly  specialized  that  not  only  was  there  a  class 
of  priests  whose  business  was  chiefly  legal,  but  there  were 
three  boards  of  these  priests:  one  for  interstate  relations, 
another  for  the  public  law  of  Rome,  and  a  third  for  the 
private  law. 

After  courts  of  justice  were  established,  the  priestly  law- 
finder  was  succeeded  and  displaced,  in  European  legal  de- 
velopment, by  the  secular  lawfinder,  whom  the  Romans 
described  as  the  jurisprudent  or  jurisconsult,  the  Germans 
as  the  Wiseman  or  lawspeaker.  These  lawfinders  were  un- 
ofiicial  persons:  they  were  neither  elected  by  the  assembly 
nor  appointed  by  king  or  magistrate.  They  emerged  from 
the  body  of  the  people  by  a  natural  selection ;  they  were  en- 
titled to  declare  the  law  because  they  knew  the  law.  Con- 
clusive, of  course,  as  to  the  authority  of  a  new  lawspeaker 
was  the  general  opinion  of  the  older  and  recognized  law- 
speakers.  These  experts  were  not  judges  in  our  sense,  nor 
did  they  directly  decide  controversies.    In  the  early  Euro- 
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pean  court  a  governmental  chairman  heard  the  pleadings 
of  the  parties,  but  he  was  not  necessarily  a  lawyer.  The 
decision  was  rendered  originally  by  the  whole  body  of  the 
freemen,  as  among  the  Germans;  in  a  more  advanced  stage 
of  development  it  was  rendered,  as  in  Greece  and  repub- 
lican Rome,  by  a  larger  or  smaller  body  of  citizens,  or  by  a 
single  citizen;  but  even  when,  as  at  Rome,  the  decision  on 
the  law  and  the  facts  was  rendered  by  a  single  citizen,  he 
was  not  necessarily  learned  in  the  law.  The  naturally 
selected  unofficial  experts  informed  the  chairman  of  the 
court  whether  the  pleadings  were  regular;  and  it  was  from 
such  experts  tliat  the  people  or  their  representatives  learned 
the  rules  of  law  which  should  govern  their  decisions.  Out- 
side of  court  these  experts  gave  legal  advice  to  individuals. 
They  accordingly  combined  the  functions  of  the  modem 
lawfinding  judge  and  of  the  modem  counselor. 

The  modem  type  of  court  with  which  we  are  all  familiar 
was  constructed  at  Rome  in  the  early  Empire,  and  was  con- 
structed again  a  thousand  years  later  in  Norman  England, 
by  the  simple  expedient  of  selecting  a  jurist  or  wiseman 
for  chairman  of  the  court.  This  change  substituted  for  the 
naturally  selected  unofficial  lawfinder  an  artificially  se- 
lected official  lawfinder.  In  the  English  type  of  court  pop- 
ular cooperation  in  the  administration  of  justice  reappears 
in  the  jury;  but,  as  the  decision  of  the  people  in  the  earliest 
Eiut)pean  court  was  guided  by  the  instruction  of  the  ex- 
pert, so  the  decision  of  the  modem  jury  is  guided  by  the 
learned  judge. 

After  the  judges  were  taken  out  of  the  general  body 
of  experts,  the  remainder  of  the  legal  profession  (includ- 
ing certain  elements  which  were  not  historically  derived 
from  the  lawspeaking  or  jurist  class)  was  organized  either, 
as  in  England,  in  the  two  groups  of  barristers  and  solicitors 
or,  as  in  imperial  Rome  and  in  the  United  States,  in  a 
single  undifferentiated  body  of  practising  lawyers. 
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When  we  say  that  law  is  established  by  decisions,  we  do 
not  mean  that  the  condemnation  or  acquittal  of  a  person 
accused  of  crime  or  the  rendering  of  a  judgment  for  the 
plaintiff  or  for  the  defendant  in  a  civil  case  establishes  the 
law.  It  is  in  the  determination  of  the  legal  question  at 
issue,  by  the  recognition  and  formulation  of  the  legal  rule 
which  governs  the  case,  that  the  law  is  established.  This, 
as  we  have  seen,  has  always  been  the  work  of  experts.  That 
part  of  the  law  which  the  Romans  described  as  the  custom- 
ary or  unwritten  law,  which  we  describe  as  common  law  or 
case-law,  is,  in  reality,  simply  expert  opinion.  The  un- 
written law  of  Rome  consisted,  in  the  republican  period, 
of  the  "responses'*  of  the  unofficial  jurists,  in  the  imperial 
period  of  the  responses  of  the  jurists  who  were  authorized 
to  respond  and  who,  for  the  most  part,  were  imperial 
judges.  Old  Grcrman  tribal  law  was  found  in  the  "wis- 
doms** or  "dooms"  of  the  wisemen  or  lawspeakers;  English 
and  American  common  law  consists  of  the  opinions  ren- 
dered in  court  by  learned  judges. 

These  experts,  it  should  be  noted,  have  always  been  men 
engaged  in  the  practical  application  of  the  law;  and  their 
opinions  have  always  been  given  in  connection  with  cases 
actually  in  litigation  and  in  view  of  the  facts  of  each  spe- 
cial case.  It  should  be  noted,  further,  that  the  unsup- 
ported opinions  of  single  experts  have  rarely  been  regarded 
as  authoritative.  The  response  of  the  single  jurist  at 
Rome,  the  wisdom  of  the  single  lawspeaker  among  the 
G^ermans,  was  regarded  as  establishing  the  law  only  in  so 
far  as  it  was  accepted  by  the  whole  body  of  legal  experts. 
Similarly,  in  the  latest  stage  of  legal  development,  the 
opinions  which  are  cited  as  authoritative  are  those  rendered 
on  appeal  by  courts  of  final  instance.  It  should  be  added 
that  the  modem  bench  always  depends  largely  on  the  bar 
to  cast  light  on  all  sides  of  a  difficult  legal  question,  and 
that,  in  the  English  and  American  practice,  the  authority 
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of  a  decided  case  may  always  be  impugned  on  the  ground 
that  it  was  not  fully  argued.  To  make  our  description  of 
unwritten  or  case-law  completely  accurate,  we  should 
therefore  say  that  it  is  deliberate  and  accordant  expert 
opinion. 

While  the  expert  lawfinders  have  always  claimed  that 
they  were  following  precedents  and  abiding  by  tiie  rules 
laid  down  in  decided  cases,  they  have  always  exercised 
great  freedom  in  the  interpretation  of  earlier  decisions. 
In  the  development  of  the  customary  or  unwritten  law  it 
has  always  been  assimied  that  the  law  which  is  found  in 
decided  cases  existed  somewhere  before  the  cases  were 
decided.  One  of  the  oldest  German  words  for  law  is  iwa, 
that  which  has  always  been.  Of  this  eternal  law  the  wis- 
dom or  dooms  pronounced  by  the  wisemen  were  simply  the 
accepted  statements.  This  is  still  the  orthodox  doctrine 
of  all  courts  of  justice.  From  it  is  derived  the  very  im- 
portant inference  that  the  form  in  which  a  rule  has  been 
stated  in  earlier  cases  is  not  binding;  it  is  always  admissible 
to  re-examine  the  cases  and  to  restate  the  rule.  The  pos- 
sibilities of  change  and  development  inherent  in  sudi  a 
theory  are  obviously  very  great;  they  have  been  sufSdent 
to  enable  the  courts  to  meet,  by  constant  re-interpretation, 
most  of  the  needs  of  a  progressive  society.  It  was  in  fact 
mainly  by  interpretation  that  the  Roman  law  and  the  Eng- 
lish law  were  developed  from  rude  customs  into  the  stately 
fabrics  beneath  whose  shelter  all  civilized  peoples  except 
the  Chinese  and  the  Mohammedans  are  now  living. 

In  connection  with  the  development  of  the  rules  of  the 
unwritten  law  there  also  gradually  appears  a  set  of  more 
general  rules  described  as  principles.  These  present  them- 
selves as  propositions  of  which  the  ordinary  rules  are 
merely  corollaries ;  and  from  these  principles  are  frequently 
derived,  in  case  of  need,  entirely  new  rules.  The  eternal 
existence  of  these  principles  is  asserted  with  even  greater 
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energy  and  persistence  than  is  the  eternal  existence  of  the 
special  rules;  but  here  also  it  is  recognized  that  no  partic- 
ular statement  of  a  principle  is  definitive. 

When  we  make  abstraction  from  the  time-honored  fic- 
tions of  the  lawfinders,  and  consider  what  European  legal 
experts,  priests,  lawspeakers  and  judges  have  actually 
been  doing  in  the  twenty-three  hundred  years  over  which 
our  observation  extends,  it  is  impossible,  I  think,  to  deny 
that  their  methods  have  been  scientific— far  more  scientific 
than  their  own  description  of  their  methods.  The  fun- 
damental assiunptions  upon  which  all  their  work  has  been 
based  are  obviously  these:  that  law  exists  for  the  protec- 
tion of  social  interests,  and  that  social  interests  are  more 
truly  reflected  in  social  feeling,  in  the  general  sense  of  jus- 
tice, than  in  any  reasoned  theories.  In  their  effort  to  give 
to  the  social  sense  of  justice  articulate  expression  in  rules 
and  in  principles,  the  method  of  the  lawfinding  experts  has 
always  been  experimental.  The  rules  and  principles  of 
case-law  have  never  been  treated  as  final  truths  but  as 
working  hypotheses,  continually  retested  in  those  great 
laboratories  of  the  law,  the  coiuts  of  justice.  Every  new 
case  is  an  experiment;  and  if  the  accepted  rule  which  seems 
applicable  yields  a  result  which  is  felt  to  be  unjust,  the  rule 
is  reconsidered.  It  may  not  be  modified  at  once,  for 
the  attempt  to  do  absolute  justice  in  every  single  case 
would  make  the  development  and  maintenance  of  general 
rules  impossible;  but  if  a  rule  continues  to  work. injustice, 
it  will  eventually  be  reformulated.  The  principles  them- 
selves are  continually  retested ;  for  if  the  rules  derived  from 
a  principle  do  not  work  well,  the  principle  itself  must  ulti- 
mately be  re-examined. 

The  further  this  process  is  carried,  the  more  does  the 
conscious  recognition  of  social  utility  become  the  real,  al- 
though imavowed,  basis  of  decisions— "the  secret  root,"  as 
Holmes  says  in  his  Common  Law,  "from  which  the  law 
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draws  all  the  juices  of  life."  In  novel  cases,  however,  espe- 
cially when  their  novelty  is  due  to  changed  social  conditioDS 
—in  cases,  that  is,  in  which  the  sense  of  social  utility  has 
not  yet  attained  its  reasoned  justification— the  finding  of 
new  law  is  always  controlled  by  feeling  rather  than  by 
reason. 

That  legal  experts  have  not  generally  described  their 
methods  as  experimental  and  inductive  is  probably  due  to 
the  fact  that  Uie  scientific  character  of  such  melbods  has 
not  been  generally  recognized  until  modem  times. 
Through  the  ages  in  which  deduction  from  unquestioned 
premises  was  regarded  as  the  only  scientific  mode  of 
thought,  the  lawyers  not  unnaturally  endeavored  to  rep- 
resent their  premises  as  absolute  and  unchanging  and  their 
method  as  purely  deductive. 

Great  as  are  the  possibilities  of  the  development,  by 
interpretation,  of  law  which  has  no  objective  existence  ex- 
cept in  its  interpretation,  these  possibilities  are  not  unlim- 
ited. In  all  law,  and  most  of  all  in  law  established  by  decis- 
ions, there  is  a  tendency  to  persistence,  a  resistance  toehange. 
This  is  true  of  all  law,  because  society  demands  not  only 
that  the  rules  of  law  be  just,  but  also  that  they  be  certain. 
It  is  especially  true  of  case-law,  because  the  development 
of  this  law  is  wholly  in  the  hands  of  lawyers,  who  are  gen- 
erally more  conservative  than  lajmnien.  Their  conservatism 
is  rational,  because  they  understand,  better  than  laymen, 
the  meaning  and  the  value  of  the  accepted  principles  and 
rules  of  the  unwritten  law;  and  it  is  valuable  to  society, 
because  these  principles  and  rules  represent  the  abiding 
sense  of  justice,  as  against  momentary  gusts  of  popular 
feeling,  and  the  accumulated  experience  of  centuries,  as 
against  impressions  derived  from  situations  which  are  ex- 
ceptional and  which  may  be  transitory.  Legal  conser- 
vatism, however,  is  a  constant  impediment  to  necessary 
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changes;  if  it  cannot  prevent,  it  delays  them;  and  the  delay 
which  it  causes  is  most  constant  in  case-law.  A  current 
of  decisions  may  be  diverted,  but  it  cannot  well  be  made  to 
flow  backward;  and  if  its  direction  is  to  be  seriously  modi- 
fied, it  will  not  turn  abruptly  but  will  sweep  round  slowly 
in  a  very  long  curve.  Accordingly,  in  periods  of  rapid 
social  change,  law  is  made  by  other  processes  than  those 
which  we  have  been  considering. 

One  of  these  processes  is  that  by  which  the  praetorian  law 
was  developed  at  Rome  and  equity  in  England.  In  both 
instances  new  law  was  made  and  enforced  by  executive 
or  administrative  authority,  and  in  both  instances  this  new 
law  was  developed  experimentally  in  the  administration 
of  justice  between  litigants.  It  was  thus  substantially  the 
same  process  by  which  the  older  law  had  been  developed; 
but  the  old  precedents  were  disregarded  and  a  fresh  start 
was  made.  Both  at  Rome  and  in  England  the  new  law  was 
framed  by  experts:  at  Rome  by  the  jurists  who  sat  in  the 
councils  of  the  prsetors,  in  England  by  a  special  court  with 
its  own  bar.  In  both  instances  admirable  results  were 
achieved;  but  in  both  instances  the  production  of  new  law 
through  these  administrative  agencies  ceased  when  the 
social  needs  which  had  set  them  in  motion  were  satisfied. 
The  prsetors  and  chancellors  began  to  adhere  with  increas- 
ing strictness  to  the  precedents  established  by  their  prede- 
cessors; the  new  law  became  relatively  stable;  and  the  en- 
suing legal  development  proceeded  along  the  old  lines  of 
interpretation  until  legislation  became  active. 

In  modem  times,  however,  the  making  of  law  by  the 
decisions  of  administrative  authorities  is  reappearing.  On 
the  continent  of  Eiut)pe  there  are  regular  administrative 
courts,  and  their  decisions  not  only  control  the  working  of 
the  administrative  machinery,  but  affect  the  interests  of  in- 
dividuals. In  our  country  administrative  tribunals  are 
multiplying  in  the  form  of  federal  and  state  commissions, 
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which  are  clothed  with  quasi-judicial  as  well  as  with  quasi* 
legislative  powers  and  which  are  meeting  new  social  ex- 
igencies by  decisions  as  well  as  by  administrative  orders. 
When,  as  is  the  case  both  in  Europe  and  in  the  United 
States,  certain  matters  fall  exclusively  within  the  jurisdic- 
tion of  these  administrative  authorities,  their  decisions 
create  new  law.  In  Europe  it  is  recognized  that  adminis- 
trative judges  should  be  experts  alike  in  administratiixi 
and  in  law.  In  the  United  States,  where  administrative 
tribunals  are  comparatively  new  and  their  importance  is 
imperfectly  realized,  this  double  qualification  is  not  as  yet 
demanded. 

Legislation  is  confined,  in  early  stages  of  legal  develop- 
ment, to  matters  of  policy  and  is  chiefly  employed  for  the 
adoption  of  temporary  measures  in  the  face  of  special  ex- 
igencies. The  abiding  social  order,  the  ancient  law,  is  too 
sacred  a  thing  to  be  changed  consciously  and  openly. 
When  early  legislation  touches  the  field  of  general  law  it 
is  usually  declaratory,  that  is,  it  simply  afiirms  the  law 
already  recognized  and  enforced  in  the  decision  of  contro- 
versies. Such  declaratory  legislation  first  appears,  in 
many  communities,  in  connection  with  early  attempts  to 
set  forth  the  law  as  a  whole,  that  its  provisions  may  be 
better  known.  The  use  of  legislation,  whether  popular, 
royal  or  representative,  as  a  means  of  changing  the  gen- 
eral law  comes  late  in  Eiux)pean  political  life.  The  idea 
that  the  law  stands  in  need  of  constant  change  and  that  the 
necessary  changes  are  normaUy  to  be  accomplished  by 
legislation  is  an  idea  that  appears  only  in  a  very  advanced 
civilization.  In  the  Roman  Empire  it  appeared  only  in 
the  period  of  decline  and  decay.  In  the  West  Grothic  and 
Frankish  Empires  legislation  was  fairly  frequent  because 
of  the  persistence  of  late  Roman  traditions.  In  mediaeval 
Europe,  after  the  ninth  century,  there  was  little  legislation 
except  in  chiuxdi  councils  and  in  the  free  cities;  and  in  the 
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cities  legislation  was  active  only  when  they  had  attained  a 
high  degree  of  economic  and  political  development.  In 
the  modem  Em'opean  states  there  was  little  reformatory 
legislation  before  the  eighteenth  centmy,  nor  did  statutory 
law  gain  anything  like  its  modem  volume  before  the  nine- 
teenth centiuy. 

The  increasing  part  played  by  legislation  in  late  periods 
of  legal  development  is  due  in  some  measiure  to  the  in- 
creased rapidity  of  social  change,  in  some  measiu*e  to  an 
exaggerated  faith  in  the  power  of  law  to  modify  social  con- 
ditions and  to  remedy  social  evils,  but  in  the  main,  ap- 
parently, to  the  fact  that  there  are  certain  portions  of  the 
law  which  courts  are  wholly  imable  to  develop  and  certain 
other  portions  in  which  judge-made  law  is  less  satisfactory 
than  enacted  law.  Political  law,  constitutional  and  ad- 
ministrative, is  usuaUy  beyond  the  competence  of  courts. 
This  part  of  the  law,  developed  during  long  stretches  of 
time  by  community-decisions,  is  at  last  embodied  in  stat- 
utes and  in  written  constitutions.  Again,  that  part  of  the 
law  which  expresses  interests  which  are  primarily  social 
tends  always,  and  particularly  in  a  democratic  society,  to 
be  formulated  by  the  direct  assertion  of  the  general  will. 
FinaUy,  there  is  a  considerable  part  of  the  law  which  is 
distinctly  arbitrary.  Here  also  there  must  be  rules;  but 
from  the  point  of  view  of  justice  it  seems  immaterial  what 
the  rules  shall  be.  Here  certainty,  not  justice,  is  the  im 
perative  social  demand,  and  here  the  movement  toward 
legislation  begins  at  a  very  early  period. 

After  ceding  all  these  fields  to  legislation,  a  large  do- 
main may  yet  be  reserved  for  the  tentative  development  of 
law  by  the  courts.  To  the  courts  may  be  left  that  part  of 
the  law  which  primarily  subserves  the  interests  of  indi- 
viduals, which  accordingly  grants  to  individuals  a  large 
measure  of  liberty,  and  which,  for  this  reason,  has  to  deal 
with  extremely  varied  and  highly  complex  relations.    In 
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this  part  of  the  law  the  demand  for  justice  is  more  im- 
perative than  the  demand  for  certainty.  This  part  of  the 
law,  roughly  speaking,  is  the  law  of  personal  property,  of 
contracts  and  of  torts.  To  the  very  end  of  the  Roman 
Empire  this  part  of  the  law  remained  embodied  in  decided 
cases,  and  the  same  is  true  to-day  among  all  English- 
speaking  peoples.  The  belief,  so  generaUy  held  to-day, 
that  in  a  really  advanced  civilization  legislation  must  cover 
the  whole  field  of  the  law,  that  the  finding  of  law  by  courts 
is  a  remnant  of  ardiaic  conditions  destined  gradually  to 
disappear— this  belief  has  no  basis  except  in  the  conditions 
existing  to-day  in  continental  Europe  and  in  those  coun- 
tries which  have  derived  their  institutions  from  continental 
Europe.  But  in  continental  Europe,  from  the  dissolution 
of  the  Frankish  Empire  until  the  establishment  of  national 
states,  the  political  and  legal  development  was  abnormaL 
In  the  Roman  Empire,  and  in  England  after  the  Norman 
conquest,  there  were  at  all  times  organs  capable  of  finding 
general  law  as  well  as  organs  capable  of  making  such  law, 
and  there  was  always  a  central  authority  able  to  subor- 
dinate local  law  to  general  law.  Both  in  the  Roman  and 
in  the  English  legal  development,  accordingly,  it  was  pos- 
sible to  create  general  or  common  law  by  decisions  as  well 
as  by  legislation.  In  continental  Europe  the  national  state 
developed  much  later  than  in  England:  in  Grermany  and 
in  Italy  it  was  not  organized  until  the  nineteenth  century. 
Until  it  was  organized  there  were  no  efiicient  organs  for 
finding  or  making  national  law.  When  it  was  organized, 
the  existing  law  was  in  the  main  provincial  or  local;  and 
the  provincial  and  local  laws  were  so  firmly  established 
that  national  law  could  be  produced  only  by  legislation, 
and  a  complete  body  of  national  law  could  be  created  only 
by  codification. 

The  work  of  the  legislator  is  akin  to  the  work  of  tiie 
judge,  in  that  it  is  his  business  to  express  the  social  will  in 
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the  form  of  rules.  In  the  work  of  the  legislator  a  higher 
degree  of  skill  is  required  than  in  the  work  of  the  courts, 
because  rules  laid  down  in  statutes  are  less  easily  amended 
than  rules  laid  down  in  decisions.  A  representative  leg- 
islature, in  particular,  is  a  cumbrous  piece  of  political  ma- 
chinery, not  easily  set  in  motion;  and  if  a  law  be  iU-con- 
sidered  or  badly  drawn,  it  will  do  much  harm  before  it 
arouses  enough  resentment  to  secure  its  amendment  or 
repeal.  In  modem  European  countries,  including  Great 
Britain,  these  considerations  have  led  to  the  development 
of  a  class  of  legislative  experts,  men  who  are  primarily 
trained  lawyers  but  who  are  also  trained  legal  draftsmen, 
and  who  hold  permanent  appointments  in  the  govern- 
mental service.  These  experts  not  only  draw  all  bills 
which  are  introduced  by  the  government,  but  they  examine 
bills  introduced  by  private  members  of  the  legislative  body; 
and  it  is  usually  impossible  for  a  private  member  to  secure 
the  adoption  of  a  bill  imless  it  be  put  in  such  form  as  the 
governmental  experts  deem  satisfactory.  Under  the  in- 
fluence of  this  body  of  legislative  experts,  a  scientific  theory 
of  legislation  has  obtained  general  acceptance.  It  is  rec- 
ognized that  no  finite  intelligence  can  anticipate  the  vari- 
ous situations  to  which  a  proposed  law  may  become  ap- 
plicable or  the  varying  conditions  under  which  it  may  be 
applied.  A  modem  European  statute  accordingly  lays 
down  the  principles  that  are  to  be  applied  or  indicates  the 
ends  that  are  to  be  attained,  and  leaves  the  detailed  rules 
which  shall  give  effect  to  the  legislative  purpose  to  be 
formulated  in  administrative  orders  or  to  be  worked  out  in 
decisions.  In  the  United  States  the  legislative  expert  is 
only  beginning  to  appear  and  is  stiU  in  the  imofiicial  stage 
of  development.  Under  these  conditions  it  is  not  sur- 
prising that  our  theory  of  legislation  is  that  of  a  past  age. 
Our  legislators  try  to  do  too  much,  and  by  attempting  to 
provide  for  all  contingencies  they  not  only  embarrass  the 
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administration  and  the  courts,  but  in  many  cases  tfaej 
defeat  their  own  purposes. 

The  making  of  a  code,  especially  of  a  civil  code,  wfaidi 
sets  forth  the  rules  of  the  private  law,  that  is,  the  law  of 
property,  of  contracts,  of  family  and  of  inheritance,  is  the 
most  difficult  work  in  the  field  of  legal  science.  The  suc- 
cessful solution  of  this  problem  presupposes  a  large  and 
well  reasoned  body  of  case-law  and  numerous  well  digested 
systematic  treatises.  No  single  expert  has  ever  con- 
structed a  satisfactory  dvil  code:  the  work  must  be  done, 
as  it  has  been  done  in  modem  European  states,  by  a  com- 
mission of  experts.  The  most  scientific  process  which  has 
ever  been  employed  in  the  work  of  codification  is  that  wfaidi 
was  employed  in  the  German  Empire  in  the  construction 
of  the  existing  civil  code.  A  committee  on  plan  and  method 
was  appointed  in  the  spring  of  1874.  In  the  autumn  of 
the  same  year,  in  accordance  with  the  recommendation  of 
this  first  committee,  a  commission  of  eleven  eminent  jurists 
was  constituted,  with  the  chief  justice  of  the  highest  im- 
perial court  as  its  president.  In  the  year  1887  a  complete 
first  draft  was  presented  to  the  government.  In  1888  this 
was  published,  with  five  volumes  of  "motives."  An  enor- 
mous amount  of  expert  criticism  appeared  in  this  and  the 
ensuing  years.  All  this  criticism  was  carefully  digested 
by  governmental  experts.  Their  digest  was  arranged  in 
the  order  of  the  sections  of  the  draft  code  and  was  pub- 
lished in  1894.  With  the  aid  of  this  digest  a  second  com- 
mission revised  the  draft  of  1887,  and  a  greatly  improved 
second  draft  was  published  in  1895.  After  further  slight 
revision  by  a  committee  of  the  Imperial  Diet,  the  code  was 
adopted  in  1896,  and  it  went  into  force  in  1900. 

The  occupation  of  any  portion  of  the  legal  field  by  writ- 
ten law,  constitutional  or  statutory,  in  no  wise  terminates 
the  activity  of  the  courts  in  that  field;  it  does  not  even  ter- 
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minate  their  lawfinding  power.  Scientific  legislation 
retognizes  fully  that  the  detailed  rules  which  are  needed 
to  give  effect  to  a  legislative  policy  must  be  worked  out 
partly  or  wholly  by  the  courts.  Unscientific  legislation 
requires  from  the  courts  something  more  than  this  sub- 
sidiary lawfinding;  it  requires  corrective  interpretation. 
The  same  is  true  of  the  most  thoroughly  considered  and 
most  carefully  drawn  laws,  when  the  social  conditions  to 
which  they  must  be  applied  have  undergone  serious 
changes.  According  to  the  theory  of  the  separation  of 
powers,  the  courts  should  not  use  their  power  of  inter- 
pretation for  the  purpose  of  correcting  or  amending  legis- 
lation; they  should  apply  the  written  law  as  it  is  written, 
leaving  to  the  legislatures  the  task  of  improving  it.  Prac- 
tically, however,  this  course  would  result  in  so  much  incon- 
venience and  injustice  as  to  arouse  public  resentment,  not 
against  Hie  legislatures  but  against  the  courts.  The  gen- 
eral purpose  of  the  law,  it  would  be  said,  is  evident;  why 
do  the  courts  not  endeavor  to  realize  that  purpose?  This 
accordingly  is  what  the  courts  try  to  do.  For  more  than 
two  thousand  years  it  has  been  an  accepted  legal  principle 
that,  in  interpreting  the  written  law,  effect  should  be  given, 
as  far  as  possible,  to  the  spirit  and  intent  of  the  law.  Here 
again  the  possibilities  of  lawfinding  under  cover  of  inter- 
pretation are  very  great.  A  distinguished  German  jurist, 
Windscheid,  has  remarked  that  in  interpreting  legislation 
modem  courts  may  and  habituaUy  do  "think  over  again 
the  thought  which  the  legislator  was  trying  to  express," 
but  that  the  Roman  jurist  went  further  and  "thought  out 
the  thought  which  the  legislator  was  trying  to  think.*'  Of 
this  freer  mode  of  interpretation  Windscheid  might  have 
found  modem  examples.  The  president  of  the  highest 
French  court,  M.  BaUot-Beaupr^,  explained,  a  few  years 
ago,  that  the  provisions  of  the  Napoleonic  legislation  had 
been  adapted  to  modem  conditions  by  a  judicial  inter- 
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pretation  in  "le  sens  ivolutif."  "We  do  not  inquire,*' 
he  said,  "what  the  legislator  willed  a  century  ago,  but  what 
he  would  have  willed  if  he  had  known  what  our  present 
conditions  would  be."  In  English-speaking  countries  this 
freer  mode  of  interpretation  has  always  been  applied  to  the 
imwritten  or  common  law,  and  it  is  usually  applied  to  the 
written  law  with  a  degree  of  boldness  which  is  very  closely 
proportioned  to  the  difficulty  of  securing  formal  amend- 
ment. Thus  the  rigidity  of  o\xr  federal  constitution  has 
constrained  the  Supreme  Court  of  the  United  States  to 
push  the  interpreting  power  to  its  furthest  limits.  This 
tribunal  not  only  thinks  out  the  thoughts  which  the  Fathers 
were  trying  to  think  one  hundred  and  twenty  years  ago, 
but  it  undertakes  to  determine  what  they  would  have 
thought  if  they  could  have  foreseen  the  changed  conditicMis 
and  the  novel  problems  of  the  present  day.  It  has  con- 
strued and  reconstrued  the  constitution  in  "the  evolutive 
sense,"  until  in  some  respects  that  instrument  has  been  re- 
constructed. 

Every  science  classifies  the  phenomena  with  wiiicfa  it 
deals.  In  the  law  classification  is  especially  necessary  be- 
cause, without  classification  of  persons,  of  acts  and  of  rela- 
tions, it  would  obviously  be  impossible  to  lay  down  any 
general  rules.  In  the  early  stages  of  legal  development 
classification  is  crude:  persons  are  either  fully  capable  and 
responsible  or  completely  incapable  and  irresponsible;  acts 
by  which  property  may  be  transferred  or  debt  created  are 
limited  in  number,  and  such  acts  are  valid  or  invalid  ac- 
cording as  certain  forms  are  or  are  not  rigidly  observed. 
In  early  law  certainty  is  far  more  important  than  equity. 
In  the  later  stages  of  legal  development  classification  be- 
comes increasingly  refined,  and,  correspondingly,  the  law 
becomes  more  and  more  equitable ;  for  equity,  in  last  analy- 
sis,  means   discrimination.     To   this   process,   however, 
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there  are  necessary  limits*  In  its  most  advanced  develop* 
ment  the  law  necessarily  deals  with  typical  persons,  typical 
acts  and  typical  relations;  for  if  it  should  attempt  to  deal 
specially  with  variations  from  the  normal  type  it  would 
lose  all  certainty.  In  becoming  absolute  equity  it  would 
cease  to  be  law.  Modem  society,  however,  provides  spe- 
cial organs  of  discrimination,  in  such  institutions,  for  ex- 
ample, as  the  pardoning  power  and  the  jury.  The  great 
social  advantage  of  the  jury  is  that  it  can  bend  \he  law  in 
hard  cases  without  creating  authoritative  precedents. 

Every  science,  again,  analyzes  the  phenomena  with 
which  it  has  to  deal.  In  the  law  every  act  is  resolved  into 
its  inward  and  its  outward  elements:  crime  becomes  a 
combination  of  wrongful  intent  and  iUegal  conduct;  con- 
tract becomes  a  meeting  of  two  corresponding  wiUs  in  cor- 
responding declarations.  Every  legal  relation  is  resolved 
into  its  constituent  powers  or  rights;  and  in  spite  of  the 
very  great  variety  of  legal  relations,  the  variety  of  legal 
rights  is  seen  to  be  limited. 

The  conception  of  the  legal  right  is  to-day  so  familiar, 
and  it  seems  so  simple,  that  we  can  hardly  realize  with  what 
difficulty  it  was  attained.  But  as  early  law  was  wholly 
remedial  and  the  substantive  legal  order  which  the  rem- 
edies supported  was  only  slowly  recognized,  so  the  legal 
right  long  lay  concealed  behind  the  correlative  and  essen- 
tially ethical  notion  of  the  duty.  Brunner  tells  us  that  in 
the  Germanic  languages  the  word  Recht,  whether  used  in 
the  sense  of  right  or  of  law,  is  clearly  younger  than  the  other 
words  for  law;  and  Hozimii  assures  us  that  the  Japanese 
language  had  no  expression  for  the  legal  right  until  1868, 
when  a  word  was  coined  by  a  Japanese  writer  who  had 
studied  European  law  at  Leyden.  And  only  in  our  own 
time  has  it  been  clearly  perceived  that' the  legal  right,  pre- 
viously regarded  as  the  atom  of  all  legal  relations,  is  itself 
a  combination  of  a  definite  interest  and  a  limited  power, 
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and  that  these  two  elements  are  separable.  This  was  one 
of  Jhering's  great  contributions  to  jurisprudence.  Coup- 
ling this  analysis  with  Burgess's  sharp  distinction  between 
state  and  government,  we  see  that  it  is  in  no  sense  inexact, 
as  has  been  frequently  asserted,  to  speak  of  public  legal 
rights.  Of  course  limited  powers  can  not  be  attributed  to 
the  state,  because  the  state  is  legaUy  onmipotent;  but 
limited  powers  may  properly  be  attributed  to  any  organ 
of  government,  and  our  public  rights  are  in  fact  a  combiDa- 
tion  of  definite  public  interests  with  limited  governmental 
powers.  The  possible  developments  of  this  line  of  thought 
in  private  and  in  public  law  are  as  yet  imperfectly  realized. 

The  final  task  of  legal  science  is  the  orderly  and  conve- 
nient arrangement  of  all  the  institutions  and  rules  of  the 
law,  public  and  private,  substantive  and  remedial,  in  a 
logical  system.  The  difficulties  of  this  problem  are  very 
great,  because  of  the  innumerable  points  at  which  eadi  part 
of  the  law  touches  every  other  part.  Interrelations  so  cran- 
plicated  that  the  mind  must  work  in  a  fourth  dimension 
to  apprehend  them  cannot  be  satisfactorily  exhibited  along 
the  single  line  of  a  topical  arrangement. 

I  have  already  indicated  that  the  formulation  of  legal 
rules  and  principles  has  been,  in  the  main,  the  work  of 
practical  jurists,  men  actively  engaged  in  the  administra- 
tion of  justice.  The  same  statement  may  be  made  as  re- 
gards legal  classification  and  analysis,  both  in  Roman  and 
in  English  law.  Not  only  has  most  of  this  work  been  done 
in  the  judicial  laboratory,  in  connection  with  the  discussion 
and  decision  of  concrete  cases,  but  the  results  obtained  are 
largely  embodied  in  judicial  opinions.  Moreover,  thc^liter- 
ature  in  which  these  results  are  presented  has  for  the  most 
part  been  produced  by  practical  jurists.  Nearly  all  the 
juristic  writers  of  the  Roman  Empire  were  imperial  judges 
(a  few  only  were  law  professors) ,  and  their  writings  were 
substantiaUy  digests  of  the  practice  of  the  imperial  su- 
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preme  court.  In  English-speaking  countries  the  legal 
literature  has  heen  less  important;  in  these  countries  legal 
classification  and  analysis,  like  the  rules  of  the  law,  are  for 
the  most  part  to  be  sought  in  the  law  reports;  but  in  these 
countries,  as  at  Rome,  the  most  valuable  contributions  in 
these  fields  of  legal  science  have  been  made  by  practical 
lawyers,  by  judges  or  by  members  of  the  bar.  In  this  re- 
spect, again,  the  continental  European  development,  dur- 
ing the  middle  ages  and  in  modem  times,  has  been  differ- 
ent. In  consequence  of  the  arrested  development  of 
national  law,  recourse  was  had  to  the  compilations  of  Jus- 
tinian; because  of  the  antiquity  of  these  compilations  their 
study  centered  in  the  universities;  and  from  the  eleventh 
centiuy  down  to  the  present  time  nearly  all  the  legal  litera- 
ture was  written  by  professors.  These  writers  were,  in- 
deed, by  no  means  out  of  touch  with  the  administration  of 
justice.  Not  only  were  some  of  them  judges,  but  until 
comparatively  recent  times  university  law  faculties  were 
frequently  called  upon  to  decide  difficult  cases.  The  rela- 
tion between  legal  literature  and  applied  law  was,  how- 
ever, fundamentaUy  different  from  that  which  existed  in 
the  most  productive  period  of  Roman  jiuisprudence  and 
exists  in  English-speaking  countries.  It  was  a  relation  not 
of  dependence  but  of  control.  The  constructive  work  of 
the  academic  writers  was  based  chiefly  on  that  part  of  the 
Roman  legal  literature  which  is  preserved  in  the  Digest 
of  Justinian.  In  this  literature  they  had  at  their  disposal 
a  rich  and  admirably  reasoned  body  of  case-law.  The  de- 
centralized administration  of  justice  in  the  secular  courts 
was  producing  no  case-law  comparable  with  the  Roman  in 
range  or  in  quality.  For  all  these  reasons,  legal  literature 
obtained,  and  it  stiU  in  a  measure  retains,  a  direct  influence 
upon  the  decisions  of  the  continental  Eiux>pean  courts 
which  it  did  not  exercise  in  the  ancient  Roman  world  until 
the  period  of  legal  decadence  in  the  fourth  and  following 
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centuries,  and  which  it  has  seldom  exercised  in  the  countries 
of  the  English  law. 

On  the  other  hand,  attempts  to  present  the  law  or  large 
parts  of  the  law  in  systematic  treatises  have  always  been 
made  under  academic  injSuences.  Gains,  who  wrote  his 
Institutes  of  Roman  law  in  the  second  century,  and  whose 
arrangement  was  generally  followed,  even  in  English- 
speaking  countries,  until  the  nineteenth  century,  seems  to 
have  been  a  law  professor.  The  most  important  sjrstematic 
works  produced  in  France  prior  to  the  nineteenth  century 
were  those  of  Donellus  and  Pothier,  both  professors,  al- 
though Pothier  was  also  a  judge.  The  modem  German 
arrangement  {Pandektensystem) ,  which  is  replacing  that 
of  Gains,  was  developed  in  university  lectures;  and  a  series 
of  academic  writers,  from  Savigny  and  Puchta  to  Wind- 
scheid  and  Demburg,  have  given  the  Grcrmans  the  most 
admirable  body  of  systematic  legal  literature  that  has  ever 
been  produced.  In  England,  the  attempt  to  present  the 
whole  law  systematicaUj'^  was  made  but  once  before  the 
time  of  Blackstone,  namely,  by  Bracton.  Bracton  was  a 
judge,  but  he  borrowed  the  whole  framework  of  his  treatise 
from  Azo,  an  Italian  law  professor.  Blackstone  was  a 
university  professor,  and  his  commentaries  were  prepared 
as  lectures.  In  this  country  the  systematic  treatises  of 
Story  and  of  Kent  grew  out  of  academic  instruction* 

Philosophical  theories  of  law  demand  our  attention  only 
in  so  far  as  they  have  strongly  influenced  or  are  strongly 
influencing  the  movement  of  law  or  of  politics. 

The  life  of  man,  the  Stoics  said,  is  but  a  part  of  the  uni- 
versal order.  For  the  individual  and  for  the  state  there  are 
eternal  and  immutable  natural  laws  with  which  human 
conduct  and  himfian  laws  should  be  in  harmony.  As  re- 
gards himfian  law,  it  will  be  noticed  that  this  theory  bears 
a  singular  resemblance  to  the  orthodox  judicial  doctrine, 
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according  to  which  every  rule  of  law  laid  down  in  a  judicial 
decision  existed  before  it  was  discovered  and  enunciated. 
The  natural-law  theory  gives  to  this  eternal  law,  if  not  an 
objective  basis  or  a  demonstrable  source,  at  least  a  name. 
The  jurist-judges  of  the  Roman  Empire  accepted  the 
Stoic  theory  and  used  the  name;  and  when  a  new  rule  was 
needed  for  the  decision  of  a  novel  case,  they  drew  from 
natural  law  the  rule  that  seemed  to  them  desirable.  The 
mediaeval  church  accepted  the  natural-law  theory,  adding 
the  explanation  tiiat  the  natural  order  was  simply  a  part 
of  the  divine  order,  so  that  when  divine  revelation  was  lack- 
ing the  divine  will  was  discernible  as  natural  law.  In  the 
Roman  Church  as  in  the  Roman  Empire  the  discovery  and 
the  interpretation  of  the  natural  law  were  whoUy  in  the 
hands  of  authorized  experts. 

Sporadically  discernible  in  the  ancient  world  is  a  theory 
that  natural  law  is  something  more  than  a  reservoir  from 
which  supplementary  rules  may  be  drawn  when  needed, 
that  it  is  a  superior  law,  and  that  human  law  that  is  not  in 
harmony  with  natural  law  is  of  no  authority.  No  Roman 
lawyer  entertained  this  essentially  anarchic  theory.  It  re- 
ceived no  countenance  from  the  mediaeval  church  as  re- 
garded ecclesiastical  law;  but  it  was  accepted  by  the  church 
as  regarded  secular  law.  Such  law  was  void  not  only  when 
it  was  contrary  to  the  revealed  will  of  God  as  interpreted 
by  the  church,  but  also  when  it  was  contrary  to  natural  law 
as  interpreted  by  the  same  authority.  When  in  the  six- 
teenth and  following  centuries  it  came  to  be  generaUy  held 
that  neither  chiuxih  nor  state  had  exclusive  authority  to  in- 
terpret the  divine  will  or  the  natiu*al  law,  the  theory  that 
natiu*al  law  was  superior  to  positive  law  developed  aU  its 
latent  dynamic  qualities.  Natural-law  theories  were  em- 
ployed to  legitimize  revolution.  ^'Is  and  ought  to  be"  was 
the  revolutionary  formula  for  the  assertion  of  every  pre- 
viously unrecognized  right. 
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The  reaction  in  favor  of  constituted  authority  produced 
both  the  positivist  and  the  historical  theories  of  law,  or  at 
least  led  to  their  more  precise  formulation.  The  positivist 
theory,  as  formulated  by  Hobbes,  was  a  direct  result  of 
the  English  revolt  against  llie  crown.  Hobbes  did  not  deny 
the  existence  of  natural  law,  but  he  asserted  that  it  was  not 
"law  proper."  The  law  of  nature,  he  neatly  remarked,  "is 
become  of  all  laws  the  most  obscure,  and  has  consequently 
the  greatest  need  of  able  interpretation."  Only  the  sover- 
eign or  the  judges  to  whom  he  delegates  authority  are  com- 
petent interpreters.  This  of  course  is  the  theory  which  was 
implicit  in  the  Roman  jurisprudence,  but  Hobbes  was  the 
first  to  make  it  explicit. 

The  historical  theory  was  formulated  in  the  reaction 
against  the  French  revolution.  The  historical  sdiool 
found  its  antidote  to  the  natural-law  theory,  not  in  the  will 
of  the  sovereign,  but  in  the  authority  of  the  past.  Accord- 
ing to  this  theory,  presented  in  the  field  of  public  law  by 
Biu'ke,  formulated  as  applicable  to  all  law  by  Savigny, 
law  is  not  made,  it  grows.  The  judge  who  declares  it,  the 
legislator  who  seems  to  make  it,  are  simply  interpreters  of 
the  national  sense  of  right;  and  this  in  its  turn  is  a  product 
of  the  nation's  entire  historical  existence. 

To  a  certain  extent  the  historical  school  also  represents, 
at  least  in  English-speaking  countries,  a  reaction  against 
the  positivist  school;  less  indeed  against  the  theories  set 
forth  by  Hobbes  than  against  those  formulated  by  the  so- 
called  "analytical"  jimsts.  Confusing,  as  did  Hobbes 
himself,  the  state  with  the  government  and  fijiding  sover- 
eignty not  in  the  crown,  as  did  Hobbes,  but  in  Parliament, 
the  analytical  jurists  have  always  been  inclined  to  regard 
legislation  as  the  normal  source  of  "law  proper."  Maine 
and  other  English  adherents  of  the  historical  sdiool  have 
not  only  rehabilitated  judge-made  law,  but  they  have  re- 
stored custom  to  its  ancient  (and  perhaps  unduly  exalted) 
dignity  and  importance. 

86 


Whether  it  is  admissible  to  speak  of  a  comparative  school 
of  jurisprudence,  in  the  sense  in  which  we  speak  of  the 
natural-law  school  or  of  the  historical  school,  may  perhaps 
be  disputed.  It  may  be  urged  that  comparative  juris- 
prudence has  produced  no  distinct  theory  of  law.  In  the 
writings  of  Jhering,  however,  we  find  an  interesting  and, 
I  think,  typical  reaction  against  the  historical  theory  as 
formulated  by  Savigny.  Without  for  an  instant  denying 
that  law  is  a  historical  phenomenon,  Jhering  insists  that 
it  is  not  whoUy  nor  even  mainly  a  national  product.  Even 
national  law  is  in  the  main  a  world  product.  The  history 
of  law,  like  the  history  of  civilization,  is  a  history  of  bor- 
rowings and  of  assimilations.  Further,  Jhering  vehe- 
mently denies  lliat  law  grows  and  asserts  that  it  is  and 
always  has  been  made.  It  is  a  product  of  conscious  and  in- 
creasingly determinate  human  will.  In  this  last  assertion 
Jhering  approadies  the  position  of  the  positivists,  but  he 
lays  less  stress  than  they  on  the  authority  by  which  the  rule 
is  established,  emphasizing  as  essential  to  the  concept  of 
law  the  possibility  of  enforcement.  Noting  the  assertion  of 
a  contemporary  writer  that  a  certain  custom  was  really 
law,  only  it  was  not  enforced,  Jhering  replies:  "We  might 
as  well  say:  This  is  fire,  only  it  does  not  bum." 

Each  of  these  llieories  represents  a  partial  truth.  Many 
of  the  contradictions  disappear  when  we  realize  that  the 
natural-law  theorists  and  the  historical  jurists  are  pri- 
marily interested  in  the  substance  of  legal  rules,  the  ana- 
lytical jurists  and  the  other  positivists  in  the  legal  quality 
of  the  rules. 

The  historical  study  of  law  did  not  originate  in  the  his- 
torical school  of  jurisprudence,  nor  were  the  laws  of  diflFer- 
ent  peoples  first  compared  when  the  comparative  school 
formulated  its  theories.  The  extent  to  which  law  has 
always  rested  on  precedents  has  always  made  it  necessary 
for  the  lawyer  to  look  back;  and  he  has  always  been  ready, 
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if  he  could  not  find  a  satisfactory  precedent  in  the  near 
past,  to  look  back  as  far  as  any  existing  record  or  traditira 
has  made  retrospect  possible.  The  use  of  the  historical 
method  in  legal  literat\u*e  is  also  very  old;  and  even  that 
type  of  history  which  was  recently  described,  in  the  mm- 
technical  lecture  on  history,  as  "morphog^ietic'*  is  dis- 
tinctly visible  in  the  Institutes  of  Gains,  written  for  Ihe 
use  of  first-year  law-students  more  than  seventeen  hundred 
years  ago.  Resuscitated  by  Cujadus  in  the  sixteenth  cen- 
tury, imbued  with  a  due  sense  of  its  own  importance  by 
Savigny  in  the  nineteenth  century,  morphogenetic  history 
has  been  as  assiduously  cultivated  by  lawyers  as  by  any 
other  body  of  scientific  men.  The  comparative  method  is, 
if  anything,  older  than  the  historical.  The  story  that,  in 
the  fifth  century  before  Christ,  when  the  Romans  were 
thinking  of  putting  their  own  laws  into  written  form,  Ihey 
sent  to  Greece  for  a  transcript  of  the  laws  of  Solon,  may 
not  be  true;  but  the  fact  that  the  story  was  believed  in 
Rome  in  the  early  Empire  is  significant.  In  fact  the 
Roman  lawyers  were  actively  engaged,  in  the  last  two  cen- 
turies of  the  Republic,  in  studying  and  comparing  the  laws 
and  customs  of  all  the  Mediterranean  peoples,  in  order  to 
establish  a  uniform  commercial  law — a  problem  whidi  they 
solved  with  such  success  that  the  commerce  of  the  world 
has  ever  since  been  governed,  in  the  main,  by  the  rules 
which  they  then  formulated.  Historical  and  comparative 
study  of  the  law  is  prosecuted  to-day  on  a  more  extensive 
scale  and  by  more  scientific  methods  than  in  any  previous 
period,  but  these  studies  are  new  things  only  in  the  spirit 
in  which  they  are  being  carried  on  and  in  the  way  in  ^diidi 
they  are  now  combined. 

Legal  history  is  being  studied  not  only  for  the  elucida- 
tion of  existing  law  but  for  its  own  sake.  It  has  beoHne  a 
part  of  general  history,  and  one  of  the  most  essential  parts. 
In  political  history  its  importance  has  long  been  recognked ; 
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in  social  history  its  significance  is  still  imperfectly  appre- 
ciated. For  many  obscure  periods  of  history,  the  legal 
material  is  the  fullest  that  we  possess  and  by  far  the  most 
trustworthy.  The  interpretation  of  the  legal  material  re- 
quires special  training,  but  the  results  to  be  gained  are  well 
worth  the  labor.  In  course  of  time  the  synthetic  historian 
will  become  aware  that  the  legal  material  is  that  which  he 
can  least  afford  to  neglect;  that  without  the  law  of  prop- 
erty and  of  contract,  of  family  and  of  inheritance,  of  crimes 
and  of  torts,  social  history  is  as  invertebrate  and  flabby  as 
is  political  history  without  constitutional  law. 

Comparative  legal  study  also  is  carried  on  to-day,  not 
only  for  the  practical  suggestions  which  the  legislator  may 
derive  from  the  accumulated  and  digested  experience  of 
other  nations,  but  for  its  own  sake.  It  has  become  a  branch 
of  the  new  science  of  society,  and  one  of  the  sturdiest  and 
most  fruitful  branches. 

New  also — an  invention  of  our  time — is  the  combination 
of  the  historical  with  the  comparative  method;  and  the  re- 
sults in  every  field  of  social  science  have  been  surprisingly 
rich.  The  comparative  study  of  early  institutions  has  been 
actively  prosecuted  during  the  last  two  generations,  phi- 
lologists and  jurists,  anthropologists  and  ethnologists, 
working  side  by  side ;  and  it  is  not  too  much  to  say  that  our 
conceptions  of  the  beginnings  of  civilization  have  been  rev- 
olutionized. Comparative  work  in  the  later  stages  of  legal 
development  promises  a  rich  harvest. 

These  lines  of  study  have  carried  the  jurist  far  away 
from  the  practical  tasks  of  interpreting  and  developing  the 
law  of  his  own  time  and  his  own  people;  and  yet  we  are 
beginning  to  see  that  some  of  the  results  attained  are  of 
practical  value.  A  vantage  groimd  is  being  gained  from 
which  the  existing  law  of  each  nation  may  be  objectively 
examined  and  criticized.  It  is  becoming  more  and  more 
possible  to  see  how  much  of  any  existing  legal  system  is 
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dead  or  moribund,  how  much  is  vital.  It  is  also  becoming 
possible  to  see  in  what  respects  the  law  of  each  nation  is  in 
advance  of  other  systems,  and  in  what  respects  it  is  suffer- 
ing from  retarded  development. 

These  studies,  moreover,  are  preparing  us  to  meet  the 
great  problem  of  the  future— that  of  establishing  world 
order  and  assuring  the  conditions  of  world  progress.  Even 
in  the  most  progressive  nations  there  are  many  unsolved 
social  problems;  but  the  world  problem  is  forcing  itself 
more  and  more  insistently  upon  our  attention;  it  will  not 
be  evaded  or  postponed. 

The  problems  of  world  order  and  world  progress  can 
not  be  solved  by  international  morals  alone.  In  the  inter- 
national commimity,  the  law  of  the  diminishing  pressure 
of  widening  opinion  is  conspicuously  verified;  the  influence 
of  world  opinion  upon  the  rulers  and  peoples  of  the  single 
states  is  very  much  weaker  than  the  influence  of  national 
opinion;  and  the  triumph  of  world  morals  over  national 
morals  can  be  secured  only  through  international  law. 
Rudimentary  as  this  law  is,  it  has  already  secured  impor- 
tant gains.  It  has  suppressed  the  slave-trade ;  it  has  forced 
the  opening  of  all  doors  to  world  commerce;  it  has  estab- 
lished the  freedom  of  the  open  and  the  narrow  seas;  it  has 
secured  to  all  men  the  free  use  of  the  great  navigable 
rivers  of  the  world.  Civilization  is  being  carried  into  the 
backward  portions  of  the  world  through  the  agency  of  the 
single  national  states,  but  international  law  is  beginning 
to  define  the  powers  and  duties  of  the  states  whidi  under- 
take this  mission. 

In  spite  of  the  highly  refined  character  of  many  of  its 
rules,  international  law  has  as  yet  hardly  reached  the  stage 
of  development  which  European  tribal  law  had  readied  in 
a  prehistoric  period;  but  the  development  is  in  rapid  prog- 
ress.   In  international  arbitration  the  world  has  taken  the 
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first  steps  towards  international  adjudication,  but  arbitra- 
tors have  as  yet  no  greater  authority  than  is  given  them  by 
the  voluntary  submission  of  the  parties.  World  legis- 
lation is  still  in  the  contractual  stage  of  development; 
it  comes  into  existence  only  by  unanimous  agreement;  an 
international  congress  is  a  Polish  diet  with  the  Uberum 
veto.  International  conventions  between  great  groups  of 
states  are,  however,  becoming  increasingly  numerous  and 
important,  and  these  conventions  are  reaching  more  and 
more  into  the  field  of  commercial  relations;  besides  the  pub- 
lic law  of  nations  a  conventional  private  law  of  the  world 
is  in  process  of  construction.  The  social  force  which  is  nec- 
essary to  transform  international  law  from  a  body  of 
usages  and  agreements,  supported  only  by  moral  senti- 
ment, into  "law  proper"  exists  in  the  concert  of  the  powers. 
This  force  has  been  exercised,  thus  far,  only  against  back- 
ward or  feeble  states ;  but  every  case  in  which  it  is  exercised 
establishes  a  precedent.  All  the  essential  agencies  of  legal 
development  exist;  they  are  becoming  increasingly  active; 
and  it  can  hardly  be  doubted  that  the  development  will  be 
more  rapid  in  the  next  three  generations  than  in  the  last 
three  centuries. 

At  a  similar  stage  in  the  development  of  tribal  law  the 
task  of  interpreting  and  guiding  the  social  will  was  every- 
where in  the  hands  of  priests ;  it  was  at  a  later  period  that 
the  task  was  transferred  to  secular  lawfinders.  The  world 
of  to-day  has  many  religions;  it  will  listen  to  the  secular 
jurist  alone.  It  has  been  listening  to  him,  largely  accept- 
ing his  rulings  and  his  instructions,  since  the  time  of  Gro- 
tius,  the  first  of  the  world-lawspeakers.  In  the  court  of  the 
Hague  it  is  now  replacing  the  naturally  selected  unofiicial 
expert  by  the  artificially  selected  ofiicial  expert,  the  learned 
judge.  In  this  new  laboratory  of  world-law  the  bench  will 
require  the  constant  assistance  of  a  learned  international 
bar,  and  bench  and  bar  will  need  all  the  help  they  can  se- 
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cure  from  international  legal  literature.  For  centuries  to 
come,  perhaps  during  the  whole  future  existence  of  the 
hiunan  race,  there  will  be  ample  fields  for  juristic  activity 
within  the  single  nations;  but  the  great  task  of  the  juris- 
prudence of  the  future  will  be  to  interpret  the  social  will 
of  federated  humanity  and  to  express  in  increasingly  accu- 
rate and  logical  form  the  universal  sentiment  of  justice. 
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It  was  nearly  two  and  a  half  thousand  years  ago  that  Clin- 
ias  the  Cretan,  Megillus  of  Lacedaemon,  and  their  Athe- 
nian friend,  who,  we  surmise,  wrote  "The  Republic"  and 
"The  Laws,"  sauntered  along  the  way  that  led  from 
Knossos  to  the  cavern  temple  of  Zeus.  Loitering  from 
time  to  time  in  the  groves  of  cypress  trees,  they  discoursed 
upon  the  question  whether  from  the  gods,  or  from  the 
merely  finite  minds  of  mortal  though  gifted  men,  have 
proceeded  chiefly  those  customs,  rules,  or  laws  which  are 
the  foundations  of  moral  order  in  the  state.  As  their  dia- 
logue flowed  on,  it  revealed  a  sophisticated  knowledge  of 
affairs  and  a  nicely  graduated  caution  in  generalization 
which  proclaimed  each  one  of  the  three  to  be  that  rarest 
and  most  excellent  of  beings,  the  philosopher  who  is  also  a 
man  of  the  world.  The  vulgar  view  that  laws  are  a  gift 
from  the  gods  they  well  imderstood;  and  that  in  a  sense  it 
could  be  accepted  as  true  they  acknowledged.  The  not 
less  vulgar  view  that  the  mortal  lawgiver  has  on  the  whole 
improved  upon  the  lawmaking  of  the  gods,  they  likewise 
understood;  and  that  this  view  also  in  a  sense  is  true,  they 
acknowledged  no  less  freely.  But  as  they  themselves 
viewed_^^mplicated  jrelations  of  man  to  his  f  ellowman,^ 
Tus^assions  and  his  reasoned  purposes7Tiis~manifold; deeds 
of  eviljiid_of^good,  and  called  to  iaiind  the  varied  plans  of^ 


social  organization  which  they  had^observed  in^^ilie-eity 
states  of  their  own  Grecian  world,  they  for  themselves  in- 
terpreted  the  divine  lawgvv^^jiatlislL  proclamation  from 
the  throne  of  Zeus,  but  ralBer^is^jcertain 
tioning  of  individual  and  collective  life  by  a  thomand  for- 
tuitous  forces  to  which  maniaiMt  accommedntp  lugjeon- 
duct.  And  the  lawmaking  of  man  they  viewed  as  essen- 
tially the  art  of  perfecting  this  accommodation  of  human 
conduct  to  objective  facts  and  relations. 

Their  phrasing  of  this  naturalistic  philosophy  was  sim- 
ple and  straightforward,  and  admitted  of  no  misunder- 
standing: "I  wflji  alyint  to  say^'  remarked  the  Athenian, 
"that  no jaan  is  ever  aJegialator^  but  that  fortune  and  all 
kinds  of  accidents  happening^^in  all^inds  of  wsys^juce  o^ 
/legislators*.    For  either  a  war  by  violence  has  overturned 
iV  polities  and  changed  laws,  or  the  want  of  means  arising 
Nfrom  severe  poverty.  Many  innovations,  too,  diseases  com- 
)  pel  men  to  make,  through  pestilences  falling  upon  them, 
(   and  unfavorable  seasons  through  many  years.     He,  then, 
]  who  foresees  all  this,  will  be  eager  to  exclaim,  as  I  just 
/  now  did,  that  no  mortal  man  was  ever  a  legislator,  but  that 
1  nearly  all  human  affairs  are  accidents.     .     .     .     On  the 
\other  hand,  it  is  equally  possible  for  the  person  to  speak 
correctly  on  these  points  who  says    ....    that  although 
a  god,  and,  togefher  with  a  god,  fortune  and  opportunity, 
govern  all  human  affairs;  nevertheless  it  is  necessary  to 
admit  that  art,  a  somewhat  milder  power,  follows  them."  * 

Thus,  in  the  land  of  the  Gortjmian  law,  where  civiliza- 
tion millenniums  old  had  begun  perhaps  as  early  as  in 
Egypt  or  on  the  Babylonian  plain,  was  stated  the  pro- 
foundest  problem  of  social  philosophy— may  I  not  say  of 
all  philosophy— the  problem  of  the  interplay  of  himian  . 
purpose  with  that  external  fate  which  we  moderns  call  the  * 
reign  of  natural  law,  the  question  how  far  the  collective  life 
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of  man  is  inexorably  determined  by  the  one,  how  far  from 
time  to  time  it  may  be  shaped  anew  by  his  own  clear-seeing 
reason  and  indomitable  will. 

Before  we  take  up  the  question  how  far  the  solution  of 
this  problem  which  satisfied  those  men  of  Crete,  of  Athens, 
and  of  Lacedaemon,  can  suffice  for  us,  whose  intellectual 
standards  have  been  both  shattered  and  recreated  by  the 
new-bom  science  of  our  later  world,  let  us  linger  yet  a  mo- 
ment more  on  certain  further  words  in  which  they  set  their 
meaning  forth.  So  strongly  did  they  hold  that  man  by 
constructive  reason  may  create  institutions  potent  to  per- 
fect his  life,  that  they  themselves  were  then  devising  a  body 
of  laws  for  an  ideal  conunonwealth.  And  yet  they  held 
steadily  before  their  minds  the  truth  that  their  dreamed-of 
republic,  if  it  were  in  fact  to  exist,  must  be  composed  of 
certain  naturally  coherent  elements,  and  must  conform  to 
unalterable  objective  requirements.  Once  more  I  quote, 
and  again  it  is  the  Athenian  who  speaks: 

"For  when  a  colony  is  of  one  race,  and  has  the  same  Ian-  ^ 
guage  and  the  siame  laws,  it  possesses  a  kind  of  friendship 
as  being  a  parfclker  in  the  same  holy  rites,  and  everything 
else  of  a  similar  kind,  nor  does  it  easily  endure  other  laws, 
and  a  polity  foreign  to  what  it  had  at  home.    .    .    .    But, 
on  the  other  hand,  a  colony,  composed  of  all  kinds  of    \ 
people  flowing  together  to  the  same  point,  will  perhaps  be 
more  willingly  obedient  to  certain  new  laws;  but  to  con- 
spire together,  and,  like  a  pair  of  horses,  to  froth  together,   ^ 
as  the  saying  is,  individually  to  the  same  point,  is  the  work 
of  a  long  time  and  very  difficult."  ^ 

In  no  later  writing  that  I  know  do  we  find  in  so  few 
words  so  many  cardinal  generalizations  as  these  lines  con-  f-^  r^. 
tain  upon  the  nature  and  behavior  of  human  society /^^^ 
They  tell  us,  first,  that  of  two  familiar  groupings  of  hu- 
man beings,  namely,  groupings  of  kindred,  and  groupings 
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of  ''all  kinds  of  people  flowing  together  to  the  same  point," 
the  second  or  miscellaneous  grouping  is  no  less  spontane- 
ous, no  less  natural,  than  the  first.  Secondly,  they  tell  us 
that  in  the  ethnically  homogeneous  group  there  is  a  psy- 
chological as  well  as  a  physical  unity,  a  sympathy  and  im- 
derstanding  not  to  be  looked  for  in  the  heterogeneous 
group.  Nevertheless,  as  thirdly,  they  aver,  not  only  in  the 
homogeneous  but  also  in  the  heterogeneous  group,  not- 
withstanding its  defective  mental  unity,  there  is  a  collec- 
tive behavior,  which,  however,— and  this  is  generalization 
fourth— is  more  slowly  and  with  greater  difiiculty  in  the 
miscellaneous  group  raised  to  the  practical  working  level 
of  collective  action  for  the  attainment  of  a  common  end. 
Fifthly,  and  finally,  they  declare  that  innovation— any 
voluntary  breaking  away  from  an  old  order  of  things  to 
experiment  with  a  new— is  more  likely  to  occur  in  the  het- 
erogeneous than  in  the  homogeneous  group. 

Two  thousand  years  of  so-called  progress  have  enriched 
and  broadened  knowledge.  They  also  have  multiplied  the 
absolute  nimiber,  possibly  the  relative  number,  of  well-in- 
formed persons.  They  have  multiplied,  further,  the  rela- 
tive as  well  as  the  absolute  number  of  scientifically  trained 
minds.  That  they  have  evolved  individual  intellects  of 
greater  power  or  of  higher  quality  than  were  the  best 
minds  of  Greece  cannot  be  demonstrated.  That  they  have 
multiplied  the  absolute  number  of  men  of  genius  is  proba- 
ble. That  they  have  multiplied  the  relative  number  of 
gifted  intellects  is  possible,  but  not  certain.  The  civiliza- 
tion of  Greece,  in  fine,  was  like  some  marvelous  mutaticm 
in  the  realm  of  organic  life,  the  advent  of  a  new  and  glo- 
rious creation.  Modem  civilization  is  but  the  multiplica- 
tion of  its  offspring.  There  has  not  yet  appeared  a  nobler 
type. 

Our  one  undeniable  superiority,  then,  is  a  fact  not  of  in- 
herent quality,  but  of  acquisition  merely.    It  is  our  fuller 
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and  more  accurate  knowledge  and,  underlying  our  know- ) 
ledge,  our  more  complex,  our  more  rigorous  methods  of f^ 
iuTestigation.    It  is,  in  a  word,  our  science. 

In  the  light  of  our  f  uUer  knowledge  it  may  be  of  in- 
terest now  to  re-examine  the  Grecian  conceptions  of  collec- 
tive life,  of  the  nature,  the  origins  and  the  uses  of  society, 
as  the  men  of  natural  science,  on  their  part,  have  re-exam- 
ined, corrected  and  re-stated  the  Greek  conceptions  of  the 
material  world  and  of  individual  living  things.  Ap- 
plying our  stricter  canons  of  scientific  method,  let  us  raise 
anew  the  questions  of  which  Plato  and  his  friends 
discoursed. 

The  continuity  of  all  phenomena,  within  the  limits  at 
least  of  finite  space  and  of  finite  time,  is  the  master  con- 
ception of  our  modem  thought.  There  is  no  drifting 
molecule  of  dust  that  does  not  beat  with  impulse  from\ 
solar  systems  very  far  away.  There  is  no  living  thing  that  )j 
is  not  related  in  bonds  of  kinship  to  every  other  living  H 
thing.  There  is  no  conscious  thought  that  has  not  a  his^ 
tory  which,  if  told,  would  be  the  story  of  all  existence  from 
eternity.  There  can  be  no  theory,  then,  of  any  thing,  or 
group  of  things,  of  any  change,  or  series  of  dianges,  which 
is  not  a  coordinate  part  of  universal  theory.  Each  science 
must  not  only  be  compatible  with  every  other  science,  but, 
inseparable  from  every  other,  it  must  with  them  complete 
the  unity  of  knowledge.  Moreover,  in  every  science  the 
verdict  of  reason  must  accord  with  the  verdict  of  sense  per- 
ception. This  accord,  indeed,  is  the  very  substance  of  sci- 
ence, the  innermost  essence  of  verification.  Science  cannot 
identify  or  measure  truth  by  standards  of  utility.  It  can 
only  declare  that  this  observation,  or  that  generalization, 
accords  with,  or  stands  in  conflict  with,  other  observations, 
other  generalizations.  It  may  make  for  pleasure.  We  be- 
lieve that  in  the  end  it  will.    For  the  moment  it  may  oon- 
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tribute  only  pain.  With  either  result  the  scientific  man  as 
such  has  no  concern. 

Accepting  this  conception  of  scientific  knowledge  as  the 
basic  standard  from  which  to  judge  the  pretensions  of  any 
explanation  or  theory  of  collective  life,  we  expect  to  find, 
and  we  do  in  fact  find,  that  many  sciences  have  something 
to  contribute  to  the  systematic  analysis  and  interpretation 
of  human  society. 

The  natural  groupings  of  human  beings  which  are  the 
bases  of  their  commimity  Ufe  are  in  no  important  sense 
unique.  From  botany  and  from  zoology  we  learn  that 
these  groupings  are  conmion  to  all  living  things.  The 
patches  of  lichen,  the  beds  of  moss,  the  forests  of  pine  or  of 
oak,  the  swarms  of  bees,  the  hills  of  ants,  the  shoals  of 
fishes,  the  flocks  of  birds,  the  bands  of  squirrels,  the  colonies 
of  beavers,  the  villages  of  prairie  dogs,  the  herds  of  wild 
sheep,  of  antelope,  of  wild  horses  and  wild  cattle,  the  bands 
of  monkeys,  the  tribes  and  nations  of  men,  form  an  un- 
broken series  of  aggregations.  In  like  manner,  collective 
behavior  is  a  phenomenon  not  peculiar  to  the  human  spe- 
cies. Comparative  psychology  assures  us  that  from  sudi 
simple  beginnings  as  the  simultaneous  reaction  of  proto- 
zoons  to  mechanical  pressure,  to  heat,  to  light,  to  electric- 
ity, or  to  chemical  action,  up  through  the  instinctive  mu- 
tual aid  of  the  ants,  the  sympathetically  concerted  action 
of  pelicans  in  fishing  or  of  wolves  in  hunting,  to  the  delib- 
erate cooperation  of  Australian  savages  in  corroboree,  or 
of  Tammany  braves  in  a  political  campaign,  there  is  no 
point  at  which  we  can  draw  a  line  and  with  certainty  say: 
Here  mere  physical  response  of  sensitive  matter  to  a  stim- 
ulus passes  into  cooperative  instinct  or  here  cooperative 
instinct,  in  its  turn,  passes  over  into  a  reasoned  coopera- 
-tion. 

The  race  of  man,  however,  is  more  highly  differentiated 
than  any  other  species  of  living  things,  and  the  wide  range 
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of  human  variation,  both  physical  and  mental,  which  an- 
thropology describes,  has  determined  a  marvelous  diversity 
ofTcind  and  of  degree  in  the  social  groupings  of  human  be- 
ings. Between  the  feeble  hordes— the  shifting  camp-fire 
groupings— of  primitive  savagery,  and  those  great  aggre- 
gations of  men  in  the  Mediterranean  basin  who,  with  in- 
finite toil,  laid  the  pre-historic  foundations  of  civilization, 
archaeology  reveals  endless  gradations,  while  the  peoples 
who  upon  these  foundations  have  builded  with  political  art 
the  empires  whose  story  the  historian  repeats,  have  played 
the  drama  of  collective  life  with  endless  variations. 

And  throughout  these  gradations,  this  range  of  varia- 
tion,  there   is   order— the  genetic  order  of  evolutional 
change,  the  balanced  order  of  correlation.    The  presump- 
tion which  biology  establishes  that  the  reign  of  natural  law 
extends  to  every  realm  of  the  world  of  life  is  confirmed  by 
the  sciences  of  social  phenomena.    The  economist,  the  stu- 
dent of  comparative  jurisprudence,  the  investigator  of 
comparative  politics,  one  and  all  assiu^  us  that  the  collec- 
tive conduct  of  men  is  not  fortuitous.    The  values  of  the 
market-place  rise  and  fall,  the  activities  of  commerce  ebbV 
and  flow  as  the  tides  of  the  sea.    Law  proceeds  from  law  j 
with  the  regularity  of  a  birthrate.    Parties  and  policies  ( 
arise,  flourish,  and  are  lost  in  new  issues  with  the  sweep  of  \ 
a  geometric  curve.  "^ 

There  is,  then,  we  must  conclude,  no  branch  of  modem 
science  which  does  not  contribute  something  to  the  theory 
of  man's  social  relations,  and  there  is  no  aspect  of  these  re- 
lations which  may  not  be  illuminated  by  any  scientific  dis- 
covery. Obviously,  it  is  not  only  the  structures  and  the 
functions  of  living  things  regarded  as  individuals  that 
have  awakened  scientific  curiosity,  but,  as  well,  the  group-  . 
ings  of  individuals  and  their  collective  bdbavior  have  fixed 
the  attention  of  observers  in  many  domains  of  inquiry. 
Under  systematic  scrutiny  they  have  been  revealed  as 
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legitimate  scientific  data,  admitting  of  examination  by  sci- 
entific methods. 

Quite  as  certainly,  however,  the  possibilities  of  the  scien- 
tific 3tudy  of  society  have  not  been  exhausted  by  any  of 
the  sciences  thus  far  named.     Beyond  the  questions  that 
have  been  raised  by  biologist  and  historian,  by  economist 
\      and  student  of  politics,  there  are  fundamental  ones  that 
y     thrust  themselves  upon  attention. 

^    /    What,  for  example,  is  the  process  of  group  formation? 

j   What  are  its  conditions?     What,  if  any,  are  its  limits? 

i   What  types  or  kinds  of  groups  or  of  groupings  arise? 

I  Similar  questions  we  are  compelled  to  ask  about  collective 

/  behavior.     How  does  it  begin?     What  are  its  causes? 

VWhat  types  or  kinds  of  collective  behavior  are  there?  How 

does  it  develop  into  concerted  action  for  the  achievement 

of  a  purpose?    How  far,  under  given  conditions,  does  it 

take  the  place  of  individual  action?    To  what  extent  does 

it  become  or  does  it  create  a  constraining  pressure  upon  the 

individual,  in  some  degree  controlling  him  and  setting 

bounds  to  his  liberty? 

Again,  when  combined  or  collective  action  is  long  con- 
tinued does  it  establish  certain  enduring  relations  among 
the  individual  actors  participating  in  it,  and  are  these  rela- 
tions that  complex  something  which  we  call  social  organi- 
zation? If  so,  what  types  or  kinds  of  social  organization 
may  we  discriminate?  What  are  the  stages  of  their  gene- 
sis? What  are  their  respective  limitations?  Do  they  tend 
to  become  fixed  or  rigid,  or  may  they  remain  plastic,  with 
a  mobile  and  shifting  membership? 

Such  questions  provoke  others.  What  consequences  or 
reactions  proceed  from  natural  groupings  and  from  collec- 
tive behavior?  It  is  conunonly  assumed  that  they  create 
artificial  conditions  of  security  and  opportunity.  What, 
then,  is  their  effect  upon  the  process  of  evolutionary  selec- 
tion?   What  on  the  survival  of  any  given  race  or  stock? 
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What  upon  the  amplitude  and  the  richness  of  individual 
life?  What  upon  the  character  of  the  individual  and  of 
the  race?  In  a  word,  does  the  character  of  the  mass  deter- 
mine the  character  of  the  individual,  or  is  individual  char- 
acter fixed  and  determinative  of  the  mass?  Or  yet,  per- 
haps, within  ascertainable  limits,  does  each  determine  the 
other? 

Finally,  there  is  a  profound  question  of  interpretation,^ 
the  ultimate  question  of  causation.  From  the  political  sci-  j 
ences  we  have  derived  conceptions  of  teleological  causa-' 
tion.  We  have  been  led  to  think  of  man  as  a  creator,  fash 
ioning  his  social  relations  as  he  would  have  them  for  th( 
achievement  of  ends  which  he  has  visualized.  From  biol 
ogy  we  have  derived  the  conception  of  an  ecological  ex- 
planation. Life  proceeds  through  an  adaptation  of  or- 
ganism to  environment.  Environment  moulds  the  organ 
ism,  provokes  and  directs  its  activities,  and  determines 
its  fate.  Is  social  evolution,  in  like  manner,  an  ecological 
adaptation?  Granting  that  it  is,  is  it  also  an  idealistic 
striving?  How  far,  then,  may  our  interpretation  of  social 
relations  legitimately  be  idealistic,  how  far  must  it  be  eco- 
logical? 

Under  careful  examination  these  radical  inquiries  about 
social  phenomena  are  seen  to  be  closely  clustered  and  cor- 
related. Arising  within  a  well-defined  field  of  research, 
they  are  the  problems  of  a  logically  organized  science. 
Presupposing  general  psychology,  presupposing  also  an- 
thropology conceived  as  a  special  and  concrete  psychology 
of  the  racial  varieties  of  mankind,  sociology— the  general 
science  of  society— is  the  true  scientific  foundation  of  such 
special  sciences  as  political  economy,  jurisprudence  and 
politics.  As  such,  it  has  little  in  common  with  that  porten- 
tous Science  of  All  Social  Things,  good  and  bad,  but  es- 
pecially bad,  which  has  been  invented  for  the  sociologist  by 
untethered  intellects  that  live  by  describing  things  which 
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the  non- journalistic  eye  hath  not  seen  and  defining  things 
which  have  not  entered  into  the  merely  academic  mind  to 
conceive.  The  sociology  with  which  we  are  here  concerned 
may  be  defined  in  the  simple  terms  already  used  and  re- 
peated—as the  science  of  the  natural  groupings  and  the 
collective  behavior  of  living  things,  including  human 
beings. 

Social  philosophy  grappled  in  its  youth  with  its  most 
difficult  questions,  those,  namely,  of  personal  causation 
and  of  the  action  of  society  upon  the  individual  character. 
This  was  not  because  systematic  inquiry  into  the  nature  of 
society  was  a  legacy  from  anthropomorphic  ages.  On  the 
contrary,  it  was  because  it  arose  in  that  Grecian  world 
where,  for  the  first  time,  man  had  become  in  the  true  sense 
of  the  word  a  citizen,  and  had  experimentally  demon- 
strated that,  through  a  free  and  plastic  social  organization, 
he  could  in  a  measure  control  his  own  economic  and  moral 
destiny.  In  Egypt  and  in  Babylonia  political  integration, 
hastened  and  hardened  by  empire-making  militarism,  had 
brought  all  the  eastern  lands  under  a  remorseless  des- 
potism. Peoples  once  free  and  happy  had  been  so  crushed 
by  exploitation  that  hope  itself  had  almost  died  within 
them.  Despairing  of  redress  at  the  hands  of  any  earthly 
power,  and  distrustful  of  themselves,  they  could  only  cre- 
ate and  embrace,  according  to  their  temperaments,  the  re- 
ligions of  resignation,  or  those  of  apocalyptic  vision.  In 
the  Aegean  Grecian  world  geography  and  race  had  con- 
spired to  prevent  a  too  rapid  centralization  of  power.  The 
city  states  were  still  free  and  proud.  Man  still  believed  in 
himself  and  respected  his  fellow  man.  Rejoicing  in  politi- 
cal as  in  artistic  creation,  loyal  to  the  state  which  his  own 
thought  had  fashioned,  he  believed  that  he  could  make  it 
perfect,  and  thereby  perfect  himself.  Therefore  it  is  that 
the  first  comprehensive  work  on  the  nature  and  possibili- 
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ties  of  human  society  which  has  come  down  to  us  from  the 
past  was  the  Utopian  "Republic"  of  Plato. 

The  imperishable  contribution  which  this  work  makes  to 
our  reasoned  knowledge  of  human  society  is  found  not  in 
its  communistic  plan  of  life,  but  rather  in  its  analysis  and 
its  correlation  of  moral  and  social  forces;  above  all,  in  its 
actual  solution  of  the  problem  of  social  reaction  upon  indi- 
vidual character.  Assuming  that  man  as  a  personal  cauise 
can  in  fact  mould  the  commonwealth  to  his  will,  assuming 
also  that  the  final  end  of  endeavor  is  the  attainment  of  a 
good  life— which  should  consist  substantially  of  those 
kinds  and  degrees  of  pleasurable  activity  that  reason  can 
approve  of— the  "Republic"  demonstrates  that  the  "good 
life,"  so  conceived,  after  all  depends  upon  a  certain  objec- 
tive condition  which  reason  and  the  human  will  may  create, 
and  which  is  called  "justice."  Moreover,  reason  and  will 
cannot  create  justice  directly.  They  can  establish  it  only 
through  the  fine  adjustments  of  a  social  order.  Thus,  in 
the  thought  of  Plato,  the  "good  life"  is  a  function  of  "jus- 
tice," and  to  maintain  justice  is  the  function  of  social  or- 
ganization. 

It  was  but  too  obvious,  however,  to  the  men  of  Athens  in 
its  Periclean  Age,  as  it  is  to  us  to-day,  that  not  all  society 
establishes  justice,  and  that  not  all  so-called  justice  jdelds 
the  fruitage  of  good  life.  It  was  inevitable  to  ask  whether 
the  failure  is  wholly  attributable  to  man's  fault  or  weak- 
ness, or  is  caused  in  part  by  those  vicissitudes  of  fortune 
which,  as  Plato  himself  admitted,  finally  govern  all  hiunan 
aflFairs.  It  is  to  this  problem  that  Aristotle  turns  in  "The 
Politics,"  in  some  respects  the  most  masterful  treatise 
upon  human  relations  that  has  yet  proceeded  from  either 
the  ancient  or  the  modern  mind.  Based  upon  an  inductive 
study  of  one  hundred  and  fifty-eight  Grecian  constitu- 
tions, it  analyzes  the  nature  and  functions  of  the  state,  it 
classifies  and  critically  compares  the  forms  of  government, 
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it  exposes  both  the  inherent  and  the  adventitious  limita- 
tions of  each,  and  reveals  the  causes  of  political  diange,  in- 
cluding revolution,  that  lie  deep  in  human  nature,  in  his- 
torical experience,  in  geography,  climate  and  soil,  and  in 
other  circumstances  of  external  fact.  Thus,  while  fully 
recognizing  the  creative  part  of  conscious  purpose,  Aris- 
totle carries  explanation  back  to  impersonal  causation.  He 
lays  the  foundation  for  an  ecological  interpretation.  In- 
ductive also  in  his  method,  where  Plato  is  speculative  only, 
his  work  is  more  strictly  a  scientific  study  of  society. 

While  Plato  was  interested  chiefly  in  problems  of  the 
social  welfare,  and  Aristotle  chiefly  in  the  antecedent  prob- 
lems of  social  organization,  they  did  not  quite  neglect  a 
multitude  of  facts  that  are  dynamically  antecedent  to  as- 
sociation, as  organization  is  functionally  antecedent  to  wel- 
fare. Aristotle,  especially,  was  curious  about  the  nature 
of  those  bonds  of  feeling  and  purpose  which  hold  men  to- 
gether in  agreeable  or  useful  organization,  and  in  his  chap- 
ters on  Friendship,  in  the  "Nicomachean  Ethics,"  he  rec- 
ognizes the  importance  of  that  sense  of  similarity,  which, 
long  before  his  day,  had  been  expressed  in  the  proverb  that 
"birds  of  a  feather  flock  together,"  and  by  Empedocles  in 
the  saying  that  "like  desires  like."  Perceiving  that  this  so- 
cial sense  is  instinctive,  he  built  the  argument  of  "The 
Politics"  upon  the  postulate  that  man  is  a  political  animal. 

This  simple  theory  of  the  social  mind  was  both  broad- 
ened and  deepened  by  the  disciples  of  Zeno.  Alexander's 
conquests  brought  into  one  political  system  Thracian  and 
Athenian,  Asiatic  and  Egyptian.  In  the  cosmopolitan  at- 
mosphere of  the  Macedonian  Empire  the  brotheiiiood  of 
man  became  for  the  first  time  a  practically  important  fact, 
and  stoic  philosophy,  reflecting  upon  the  moral  consciaus- 
ness  common  to  barbarian  and  Greek,  explained  it  as  the 
conformity  of  human  reason  to  a  universal  reason  imma- 
nent in  nature.    This  interpretation  goes  to  the  bottom  of 
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things,  for  it  is  equivalent  to  the  proposition  that  resem- 
blances and  sympathies  have  their  origins  in  like  adapta- 
tions of  otherwise  differing  men  to  the  same  objective  fact 
or  universal  law. 

With  cosmopolitanism,  however,  came  individualism, 
and  with  it  the  final  word  of  Greek  philosophy  upon  the 
social  relations.  Epicureanism,  with  its  emphasis  upon  in- 
dividual initiative  and  individual  happiness,  contended  that 
the  society  is  best  which  imposes  minimum  restraints  upon 
the  individual  will.  From  this  doctrine  as  a  premise,  the 
conclusion  was  inevitably  reached  that  social  and  legal  re- 
lations rest  wholly  upon  individual  self-interest,  and  the 
desire  of  each  to  secure  himself  against  injury.  The  true 
origin  of  society  was  therefore  to  be  sought  in  contract  or 
consent.  Thus  the  teaching  of  Plato  and  of  Aristotle  was 
turned  about.  The  assumption  that  society  creates  and  ) 
moulds  the  individual  became  the  dogma  that  individuals,  / 
for  individualistic  ends,  create  society.  O 

In  the  further  development  of  social  philosophy  from 
these  Greek  beginnings,  the  historical  evolution  of  society 
itself  continued  to  be  the  chief  formative  cause.  To  the 
Roman  mind,  with  its  genius  for  political  organization,  the 
problems  of  organization  in  general  made  strong  appeal. 
But  the  great  achievement  of  Roman  intellect  was  its  an- 
alysis and  correlation  of  the  facts  from  which  organization 
proceeds.  The  conflicts  of  mind  provoked  by  conflicts  of 
interest,  the  meeting  or  concert  of  minds,  the  emergence 
therefrom  of  contract,  and  the  ultimate  expression  in  law 
of  the  collective  reason  and  final  decision  of  the  commu- 
nity—these phenomena  were  more  completely  understood 
and  more  accurately  described  by  the  Roman  legal 
writers  than  by  the  Greek  philosophers.  While  "The 
Republic"  and  "The  Laws"  of  Plato  tell  us  what 
laws  ought  to  be,  "The  Republic"  and  "The  Laws" 
of  Cicero  tell  us  what  laws  are  and  how  they  came  to 
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be.  The  Romans,  moreover,  by  their  conquest,  incorpor- 
ation and  assimilation  of  many  diverse  peoples,  acquired 
a  knowledge  never  before  attained  of  the  ethnic  composi- 
tion and  other  physical  phenomena  of  a  social  population 
that  are  determinative  of  the  social  mind,  and  to  this  day 
there  are  no  better  descriptive  studies  of  some  aspects  of 
ethnic  character  and  influence  than  Caesar's  "Gallic  War" 
and  the  "Germania"  of  Tacitus. 

The  rise  of  the  Christian  Church  and  the  extension  of  its 
authority  from  Rome  to  the  remotest  frontier  of  the  secu- 
lar empire  offered  to  contemplation  a  new  and  magnificent 
social  order.  It  presented  new  ideals  of  human  well-being 
and  a  comprehensive  organization.  Claiming  to  be  in  trutii 
that  City  of  God  which  Augustine  portrayed,  it  demanded 
recognition  from  kings  no  less  than  from  people  as  a  uni- 
versal society  within  which  the  secular  state  must  hence- 
forth take  a  subordinate  place.  To  vindicate  not  only  the 
historical,  but  also  the  rational  claim  of  the  secular  empire 
over  the  ecclesiastical  power,  was  the  purpose  of  Dante's 
"De  Monarchia." 

It  was  not  chiefly  by  argument,  however,  that  the  con- 
flicting claims  of  secular  and  ecclesiastical  authority  were 
adjusted.  The  secular  state  established  its  dominion  by 
force,  and  thereby  brought  again  into  the  foreground  of 
consciousness  the  questions  of  social  psychology.  For 
political  force  is  something  more  than  the  vis  xnxm  of  a 
physical  body.  It  is  the  conquering  power  of  a  political 
body,  the  cohesion  and  self -directing  quality  of  which  are 
not  accounted  for  by  instinct  and  sympathy  only.  It  is  a 
commanding  because  it  is  a  commanded  group.  A  diief- 
tain  speaks  and  followers  obey.  A  prince  rules  and  sub- 
jects render  service.  With  amazing  precision,  Nicolo 
Machiavelli  analyzed  the  psychology  of  this  relation  as  it 
had  never  been  analyzed  before.  The  leader  obtains  obe- 
dience through  his  power  to  browbeat  lesser  men,  to  inspire 
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and  to  awe.  He  is  feared  and  revered  not  so  much  for  his 
physical  strength  alone,  as  for  his  nerve,  his  resourceful- 
ness and  craft ;  because  he  is  the  fearless  man  in  the  midst 
of  men  who  fear.  Collectively  they  could  make  an  end  of 
him,  but  that  is  the  last  thing  they  would  wish  to  do.  For, 
deeper  and  more  overmastering  than  their  fear  of  him  is 
their  fear  of  a  hostile  world  environing  them  and  forever 
threatening  their  existence,  and  they  have  discovered  that 
their  man  of  iron  is  able  to  make  that  outer  world  fear  him 
as  they  also  fear.  Loyally  and  without  question  obeying 
him,  they  are  safe.  They  conquer  and  make  their  way, 
they  build  the  state  and  extend  its  domain.  The  alterna- 
tive is  servitude  or  extermination.  Therefore,  the  su- 
preme duty  of  the  prince  is  to  maintain  his  authority.  The 
supreme  duty  of  the  state,  whether  principality  or  republic, 
is  to  maintain  its  dominion  and  its  vital  quality  of  growth. 
Greek  civilization  was  overwhelmed  because  the  Greek 
ideal  was  a  static  perfection.  Rome,  expanding,  became 
mistress  of  the  world.  Consequently,  to  the  conduct  of  the 
prince  and  to  the  policy  of  the  state,  profounder  standards 
than  those  of  ordinary  morals  apply.  Self-preservation 
through  adequate  power  and  ceaseless  growth,  is  the  su- 
preme law.  The  social  order  may  not  rightfully  be  per- 
mitted, for  moral  reasons,  to  disintegrate,  as  the  Queen  of 
Siam  was  left  to  drown  because  it  would  have  been  sacri- 
lege to  lay  hands  upon  her  sacred  person.  Machiavelli  did  ^ 
not  see  in  the  struggle  for  existence  all  that  Darwin  was  / 
to  discover  in  it,  but  he  did  grasp  the  tremendous  truth  I 
that  out  of  it  springs  social  life,  to  be  forever  conditioned  ( 
by  it,  and  that  no  system  of  state-craft  or  of  ethics  which  \ 
is  constructed  in  lofty  disregard  of  it  can  be  other  than  / 
childish. 

After  Machiavelli,  it  was  easy  for  the  political  theorists, 
Bodin  and  Althusius,  to  construct  their  concepts  of  sover- 
eignty and  the  state.     Society,  as  Bodin  taught,  arises 
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from  instinct  and  is  developed  by  experiences  of  the  pleas- 
ure and  utility  of  association.  Within  the  bosom  of  society 
the  state  is  created  by  force,  and  sovereignty  is  supreme 
poUtical  power  "over  citizens  and  subjects  unrestricted  by 
the  laws."  This  conception  was  more  simple  than  the 
facts,  some  of  which  Althusius  more  clearly  perceived. 
Defining  sovereignty  as  the  supereminent  power  of  doing 
what  pertains  to  the  spiritual  and  bodily  welfare  of  the 
members  of  the  state,  Althusius  argued  that  it  inheres  in 
the  totality  of  the  people  and  cannot  be  alienated  or  dele- 
gated. So  conceived,  sovereignty  is  the  supreme  form  and 
expression  of  a  social  will,  and  as  such  it  is  the  focal  phe 
nomenon  of  the  social  mind. 

Demonstration,  finally,  that  society  and  the  state,  a 
social  will,  rightful  authority,  and  political  power,  have 
all  one  common  and  inevitable  origin,  was  the  adiievement 
that  Thomas  Hobbes  essayed.  Writing  in  an  age  when 
royal  absolutism  was  striving  to  maintain  itself  against 
popular  revolt,  Hobbes  derived  both  society  and  sover- 
eignty from  a  covenant  whereby  men  in  a  state  of  nature 
escape  from  intolerable  ills.  Freely  and  gladly  yielding 
their  individual  wills,  men  alienate  their  natural  sover- 
eignty, and  the  monarch  or  the  parliament  so  obtaining 
authority  rightfully  rules  absolutely,  wielding  force  to  any 
necessary  extent.  If  any  one  has  refused  to  join  in  the 
covenant,  he  has  elected  to  remain  in  a  state  of  nature 
which  is  a  state  of  war.  He  therefore  cannot  complain  if 
force  is  used  against  him.  If,  however,  the  titular  sover- 
eign fails  to  maintain  his  authority,  society  is  resolved  back 
into  anarchy,  and  the  social  covenant  must  be  re-made. 
Therefore  the  revolution  that  succeeds  is  right.  There  is 
probably  not  in  all  literature,  outside  of  the  exact  sciences, 
so  complete  an  example  of  remorseless  logic  as  "De  Cor- 
pore  Politico"  is. 

Its  one  vulnerable  point,  namely  the  premise,  was  per- 
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ceived  by  Locke.  Denying  that  the  state  of  nature  is  one 
of  war,  or  for  any  reason  intolerable,  since  men  of  one 
blood  and  kindly  disposed,  spontaneously  aid  one  another, 
Locke  contends  that  the  people  never  alienate  their  natural 
sovereignty.  A  natural  society,  they  forever  are  the  state, 
the  source  and  real  wielder  of  power,  although  artificially 
by  covenant  creating  institutions  for  utilitarian  ends  and 
delegating  a  limited  authority  to  governments. 

Like  history,  social  theory  had  now  repeated  itself. 
From  new  Utopias  and  the  doctrine  that  the  scope  and 
character  of  social  organization  determine  the  quality  of 
individual  life,  it  had  returned  to  the  conclusion  of  Epi- 
curus that  individuals  in  a  purely  rationalistic  way  create 
society  for  individualistic  ends. 

Throughout  this  long  development  and  in  all  the  various 
phases  that  it  had  assumed  from  Plato  to  Locke,  social 
theory,  while  not  neglecting  observation  or  ignoring  ex- 
ternal cause,  had  been  on  the  whole  speculative,  or,  to  use 
Professor  Karl  Pearson's  word,  "ideological,"  and  its  in- 
terpretations had  been  chiefly  in  terms  of  subjective 
causes,  namely,  motives  and  reasons.  But  from  ideological 
beginnings,  science,  as  Professor  Pearson  contends,  be- 
comes in  the  second  stage  of  its  evolution  observational, 
and,  finally,  in  a  third  stage,  metrical  or  quantitative  and' 
in  a  strict  sense  of  the  word  inductive. 

In  Montesquieu's  "Spirit  of  the  Laws"  the  speculative 
methods  of  the  social  philosophers  are  frankly  abandoned. 
The  work  is  descriptive  and  its  conclusions  stand  or  fall 
with  the  accuracy  and  sufficiency  of  concrete  facts,  from 
which  the  conclusions  are  derived  by  generalization.  That 
this  work,  as  judged  by  modem  standards,  is  elementary 
and  crude  should  not  prevent  our  recognition  of  the  service 
it  rendered  in  turning  attention  to  inductive  method,  in 
awakening  interest  in  purely  objective  interpretations  of 
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social  phenomena,  and  in  stimulating  by  suggestion  and 
example  those  researches  which  have  accumulated  for  the 
use  of  scholars  to-day  an  enormous  mass  of  ethnographic 
and  other  descriptive  sociological  material.  Montesquieu 
converted  social  philosophy  into  descriptive  social  science. 

Meanwhile,  the  beginnings  of  quantitative  investigation 
had  been  made.  Ancient  states  enumerated  their  popula- 
tions for  purposes  of  taxation  and  military  service.  The 
Roman  census  was  taken  at  five-year  intervals,  and  there 
were  probably  at  least  seventy  such  enumerations.  The 
medieval  church  kept  records  of  marriages,  births  and 
deaths,  primarily  for  the  purpose  of  deciding  disputed 
cases  of  kinship-degree  barring  sacramental  marriage. 
The  Domesday  survey  of  England,  ordered  by  William  of 
Normandy,  is  an  admirable  document  of  descriptive  soci- 
ology. Manorial  records  in  many  instances  are  accurate 
and  detailed  descriptions  of  local  communities. 

Masses  of  figures,  as  such,  however,  are  descriptive  only. 
They  may  be  profoundly  significant,  but  they  yield  their 
meaning  only  to  interpretative  analyses  that  involve  the 
use  of  somewhat  refined  mathematical  methods.  The  first 
step  in  this  direction  was  taken  by  the  astronomer,  Ed- 
mimd  Halley,  in  1698.  John  Graunt  had  compiled  in- 
teresting tables  of  mortality,  but  had  not  derived  from 
them  any  important  induction.  Halley  drew  up  a  life 
table  from  observations  in  Dresden,  from  which  he  demon- 
strated what  proportion  of  all  persons  bom  in  any  given 
year  would  die  or  survive  in  each  succeeding  year.  This 
was  the  first  true  inductive  generalization  of  law  in  the 
realm  of  social  phenomena.  To  the  influence  of  another 
great  mathematician  and  astronomer,  Laplace,  the  subse- 
quent developments  of  quantitiriyhre  method  in  sociological 
research  must  in  large  measuijk  be  attributed.  Laplace^s 
marvelous  mind  ranged  over  the  whole  field  of  human 
knowledge.    He  drew  about  him  the  original  and  inter- 
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esting  men  of  his  time.  Among  these  was  the  younger 
mathematician,  Jean  Baptiste  Fourier,  whose  mono- 
graphic studies  of  the  city  of  Paris  revealed  the  possibilities 
of  scientific  inference  from  statistics  of  aggregation,  of 
births  and  deaths,  and  of  distributions  of  population  by 
age  and  sex.  The  Belgian  statistician,  Quetelet,  whose 
"Physique  sociale"  and  "SurThomme"  were  the  first  serious 
attempts  to  extend  statistical  methods  to  a  study  of  the 
mental  and  moral  phenomena  of  society,  acknowledged 
his  indebtedness  to  Fourier  and  through  him  to  Laplace. 

It  is  well  to  linger  a  moment  upon  the  specific  and  im- 
portant contribution  that  Quetelet  made  to  a  quantitative 
method  in  social  science.  It  consisted  in  certain  applica- 
tions of  the  theory  of  probability.  Things  that  happen  by 
chance  reveal  in  their  grouping  or  arrangement  a  remark- 
able uniformity.  When  a  cartload  of  bricks  is  dropped 
upon  the  ground,  the  individual  bricks  scatter  in  every 
direction,  but  more  of  them  fall  closely  about  a  central 
point  than  elsewhere,  and  the  aggregate  is  a  roughly 
rounded  pile.  If  hundreds  of  bushels  of  wheat  comprising 
millions  of  individual  grains  fall  from  a  shute  to  a  floor 
below,  the  rounded  pile  presents  an  exceedingly  acciu"ate 
synmietry.  This  means  that  the  greater  the  number  of 
chance  distributions  of  any  given  kind,  the  more  precise 
is  the  regularity  of  their  distribution.  Mathematically  it 
is  represented  by  a  curve,  known  as  the  Drobability  curve, 
or  the  curve  of  error. 

This  term,  "curve  of  error,"  has  also  an  interesting  sig- 
nificance. If  a  hundred  diflFerent  men  should  measure  the 
extreme  length  or  the  extreme  width  of  this  hall  in  which 
we  are  gathered,  their  results,  however  carefully  they  did 
their  work,  would  not  precisely  agree.  The  measuring  rod 
or  line  might  undergo  slight  changes,  and  men  differ  in 
manual  dexterity  and  in  accuracy  of  sight.  Assuming  that 
there  is  a  true  value  or  measure  of  the  distance  in  question, 
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the  actual  measurements  differ  from  it  by  oertain  "enron" 
or  "deviations,"  Now  if  these  errors  have  been  made 
purely  by  chance,  their  distribution  corresponds  to  the 
probability  curve.  If,  however,  they  have  been  subject  to 
some  disturbing  cause  or  bias,  their  curve  is  unlike  the  prob- 
ability curve.  Here,  then,  is  a  principle  which  can  be  and 
has  long  been  used  to  determine  the  accuracy  of  scientific 
observation  and  measurement,  both  for  theoretical  pur- 
poses, as  in  astronomy,  and  for  practical  purposes,  as  in 
engineering. 

But,  obviously,  the  principle  has  a  more  profound  mean- 
ing also.  Any  distribution  of  a  great  many  numerical 
items  which  noticeably  differs  from  the  curve  of  proba- 
bility reveals  specific  causation.  It  tells  us  at  once  that  we 
have  to  look  for  a  cause  which  is  creating  effects  different 
from  those  that  might  happen  by  chance,  and  by  its  form 
it  may  give  us  some  hint  of  what  the  cause  is  or  where  to 
look  for  it. 

And  even  this  meaning  is  not  quite  all.  The  curve  of 
probability  gives  us  the  only  precise  meaning  of  the  term 
"scientific  knowledge."  We  have  seen  that  human  ob- 
servations and  measurements  are  never  precisely  accurate. 
Generalizations,  in  like  manner,  are  never  precisely  true. 
The  formulation  of  a  law  of  nature  can  never  be  made  ab- 
solutely exact.  Scientific  knowledge,  therefore,  is  not  that 
absolutely  exact  and  certain  knowledge  which  the  popular 
mind  assumes  it  to  be.  It  is  certainty  or  exactness  within 
a  range  of  error,  and  to  diminish  that  range  is  the  object 
of  scientific  endeavor.  When,  therefore,  we  are  told  that 
recent  work  in  astronomy  demonstrates  that  the  New- 
tonian laws  of  motion  and  the  law  of  gravitation,  as  Newton 
formulated  it,  have  been  corrected  by  a  decimal  or  two,  we 
are  not  told  that  these  laws  are  invalid  and  that  science, 
after  making  a  wonderful  splurge  in  the  world,  has  ar- 
rived at  bankruptcy,  as  M.  Brunetiere  so  dogmatical^ 
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proclaimed;  we  are  told  only  what  any  modest  scientific 
gentleman  of  fair  mathematical  attainments  could  very 
positively  have  foretold. 

That  the  ideas  and  the  methods  of  Laplace  greatly  in- 
fluenced the  thought  of  Auguste  Comte,  we  have  abundant 
evidence.  Although  he  was  a  teacher  of  mathematics, 
Comte  did  not  develop  his  own  generalizations  by  mathe- 
matical methods.  But  he  did  grasp  and  exploit  the  notion 
that  science  differs  from  speculative  philosophy  in  virtue 
of  its  limited  range  no  less  than  by  reason  of  its  practice  of 
verification.  Science  can  tell  us  how  things  are  distributed 
in  orderly  coexistence  and  in  orderly  sequence,  and  it  can 
discover  with  what  other  distributions  any  given  distribu- 
tion is  most  closely  correlated.  The  various  sciences  them- 
selves, Comte  contended,  are  related  to  one  another  in  a  'Vj 
sequence  at  once  genetic  and  logical,  and  to  the  complete  i 
body  of  knowledge  which  they  collectively  present  he  gave 
the  name  "Philosophic  positive."  In  his  hierarchy,  mathe- 
matics is  the  initial,  the  most  abstract,  and  the  most  general 
science.  The  science  of  society  is  most  concrete  and  special, 
and  it  is  the  final  science  to  which  all  sciences  that  go  before 
it  are  tributary.  To  distinguish  the  comprehensive  social  I 
science  from  all  fragmentary  studies  of  society,  dealing  in  ' 
their  various  ways  with  more  or  less  definite  divisions  of 
social  phenomena,  and  to  mark  it  off  as  a  body  of  pure 
knowledge  from  all  programs  of  social  reform,  he  called 
the  social  science  "La  sociologie."  As  Comte  conceived  it, 
sociology  should  exclude  theological  and  metaphysical  ex- 
planations, and  keep  itself  distinct  from  ethical  applica- 
tions. Above  all,  it  should  keep  itself  free  from  the  revolu- 
tionary spirit.  In  his  youth  Comte  had  been  a  disciple  of 
Saint  Simon,  but  he  had  wearied  of  revolutionary  reform, 
and  had  come  to  believe  that  enduring  social  reconstruction 
must  stand  on  firm  and  broad  foundations  of  scientific 
knowledge. 
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Comte  predicted  sociology ;  he  did  not  himself  create  it 
The  first  strictly  sociological  treatise  was  the  "Social 
Statics"  of  Herbert  Spencer,  published  in  1860.  Without 
either  accepting  or  rejecting  that  comparison  of  Spencer 
to  the  great  intellects  of  Greece,  which  his  more  ardent  dis- 
ciples have  made,  it  may  at  once  be  acknowledged  that  the 
"Social  Statics"  challenges  comparison  to  an  extent  that 
perhaps  no  other  writing  does,  with  both  "The  RepubUe" 
of  Plato  and  "The  Politics"  of  Aristotle.  It  propomids 
the  same  problems  which  they  discuss,  and  it  offers  solu- 
tions which,  though  not  identical  with  theirs,  are  closely 
parallel  to  them.  The  object  of  human  effort  for  Spencer 
is  happiness:  and  as  he  conceives  of  happiness,  it  does 
not  greatly  differ  from  the  joy  of  rational  activity  which 
was  the  "good  life"  for  Plato.  Happiness  depends  upon 
external  conditions,  which  are,  namely,  liberty  and  justice. 
Justice,  however,  for  Mr.  Spencer,  is  that  limitation  of 
liberty  which  equalizes  it  among  men,  whereas  for  Plato  it 
was  that  specialization  of  work  and  opportunity  which  en- 
ables every  man  to  do  what  he  can  do  best,  and  to  be  what 
he  can  be  perfectly.  Both  writers  agree  that  to  establish 
justice  is  the  purpose,  or  function,  of  society. 

So  far  there  is  nothing  essentially  new  in  the  "Social 
Statics."  But  at  the  end  of  the  book  there  is  a  discussion 
of  the  dynamics  of  society,  the  radical  originality  of  which 
no  well-informed  critic  has  ventured  to  call  in  question. 
Society  obviously  is  not  at  present  in  the  perfect  equi- 
librium of  equalized  liberty.  Are  social  tensions  and  pres- 
sures, then,  tending,  Mr.  Spencer  asks,  toward  equilib- 
rium ?  Have  they  been  tending  toward  it  from  the  begin- 
ning, and  if  so,  to  what  causes  may  the  progressive  reccan- 
position  of  forces  be  attributed? 

JVIr.  Spencer  resolves  these  questions  into  the  problem 
of  human  natiu^e.  No  mere  social  mechanism  will  ever 
maintain  the  justice  of  equalized  liberty  in  a  conununity 

26 


of  men  whose  supreme  desire  is  to  exploit  the  imperfec- 
tions of  the  law.  The  equilibrium  of  conflicting  interests 
must  be  established  in  the  human  heart,  as  in  outward  rela- 
tions. The  assumption  of  political  science,  as  of  theology, 
had  been  that  human  nature  is  imchanging  imtil  converted 
by  supernatural  agency.  Political  science,  influenced  and 
colored  by  theology,  had  pictured  imchanging  human  na- 
ture as  essentially  evil,  self-seeking  and  ruthless.  The 
eighteenth  century,  reviving  Epicurean  individualism,  re- 
affirmed also  the  doctrine  that  human  nature  is  essentially 
good.  The  apparently  intermediate  position  of  Platonism 
and  of  Stoicism  that  man  as  a  composite  being  is  neither 
wholly  good  nor  wholly  bad,  and  that  he  is  modifiable  by 
adjustment  to  an  objective  law  or  condition,  had  reap- 
peared in  the  teaching  of  Montesquieu  and  of  Condorcet— 
which  culminated  in  the  historical  philosophy  of  Buckle— 
that,  the  human  mind  is  directly  or  indirectly  moulded  by 
the  topography,  soil  and  climate  of  its  physical  environ- 
ment. These  writers,  however,  did  not  go  so  far  as  to  as- 
sume that  the  inner  moral  nature  of  man,  that  essential 
character  which  theology  represents  as  by  nature  sinful,  is 
so  moulded.  They  argued  only  that  man's  temperament, 
his  emotions,  his  ideas,  and  his  superstition  or  his  rational- 
ism, are  affected  by  physical  conditions.  The  proposition 
that  human  nature  at  the  beginning  of  a  long  evolutionary 
process  was  wholly  and  monstrously  evil,  and  that,  imder 
the  action  of  a  specific  natural  cause  which  can  be  identified 
and  formulated,  it  tends  to  become  altogether  good,  is 
Spencerian,  and  is  new. 

Accepting  the  generalization,  which  Lamarck  had  made 
familiar  in  biology,  that  living  things  are  ceaselessly  trans- 
formed through  a  continuing  adaptation  of  organism  to 
environment,  and  assuming,  therefore,  that  habitual  ac- 
tivity determines  human  character,  as  habitual  f imctioning 
reacts  upon  the  bodily  organ,  Mr.  Spencer  perceived  what 
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all  interpreters  of  society  before  him  had  overlooked,  the 
real  significance  of  political  integration.  At  the  beginning 
of  human  progress,  small  social  groups  were  so  situated 
in  relation  to  a  conmion  food  supply  that  they  were  al- 
most continually  engaged  in  relentless  warfare,  but  when, 
through  successive  conquests,  small  groups  had  been 
united  in  great  states  or  national  federations  it  became 
possible  for  a  majority  of  men  to  give  up  military  pur- 
suits and  devote  themselves  to  arts  of  peace.  Herein,  as 
Mr.  Spencer  saw,  lay  not  only  the  possibility,  but  also  the 
certainty,  that  primitive  human  nature,  a  product  of  the 
adaptation  of  the  primitive  man  to  the  conditions  of  his 
existence,  must  be  as  brutal,  as  cruel  and  as  treacherous  as 
theology  had  ever  pictured  the  unregenerate  human  soul, 
but  that  developed  man,  under  wholly  diflTerent  conditions 
must  necessarily  be  transformed  into  the  sjrmpathetic,  the 
kindly,  the  helpful  being  who  can  live  on  good  terms  with 
his  neighbors,  and  in  cooperation  with  all  mankind. 

In  this  thesis  of  the  concluding  pages  of  "Social  Statics" 
we  have  the  germ  of  Mr.  Spencer's  rounded  doctrine  of 
evolution.  Explicitly,  or  by  implication,  it  contains  aU  the 
cardinal  propositions  of  the  "Synthetic  Philosophy":  that 
equilibration  is  the  primary  cosmic  process;  that  integra- 
tion and  differentiation  are  necessary  consequences;  that 
life  is  a  correspondence  of  internal  to  external  changes; 
that  mental  evolution  is  the  extension  of  adjustment  in 
space  and  in  time;  that  social  evolution  is  progress  from 
militarism  to  industrialism;  that  moral  evolution  is  the 
conciliation  of  egoistic  and  altruistic  impulses. 

Mr.  Spencer's  sociological  books  are  many  and  volu- 
minous. We  nowhere  find  in  them  a  compact  and  logical 
summary  of  his  sociological  system.  The  following 
scheme  of  propositions  was  not  made  by  him,  but  it  re- 
ceived his  endorsement:  ^ 

^  In  a  letter  to  the  author,  December  7, 1900. 
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Societies  are  organisms,  or  they  are  super-organic  ag- 
gregates. 

Between  societies  and  environing  bodies,  as  between 
other  finite  aggregates  in  nature,  there  is  an  equilibration 
of  energy.  There  is  equilibration  between  society  and 
society,  between  one  social  group  and  another,  between 
one  social  class  and  another. 
/  Equilibration  between  society  and  society,  between 
Jsocieties  and  their  environment,  takes  the  form  of  a  strug- 
/gle  for  existence  among  societies.  Conflict  becomes  anj 
nabitual  activity  of  society. 

In  this  struggle  for  existence  fear  of  the  living  and  of 
the  dead  arises.  Fear  of  the  living,  supplementing  con- 
flict, becomes  the  root  of  political  control.  Fear  of  the 
dead  becomes  the  root  of  religious  control. 

Organized  and  directed  by  political  and  religious  con- 
trol, habitual  conflict  becomes  militarism.  Militarism 
moulds  character  and  conduct  and  social  organization  into 
fitness  for  habitual  warfare. 

Militarism  combines  small  social  groups  into  larger 
ones,  these  into  larger  and  yet  larger  ones.  It  achieves 
social  integration.  This  process  widens  the  area  within 
which  an  increasingly  large  proportion  of  the  population 
is  habitually  at  peace  and  industrially  employed. 

Habitual  peace  and  industry  mould  character,  conduct 
and  social  organization  into  fitness  for  peaceful,  friendly, 
S3rmpathetic  life. 

In  the  peaceful  type  of  society  coercion  diminishes, 
spontaneity  and  individual  initiative  increase.  Social  or- 
ganization becomes  plastic,  and  individuals  moving  freely 
from  place  to  place  change  their  social  relations  without 
destrojring  social  cohesion,  the  elements  of  which  are  sym- 
pathy and  knowledge  in  place  of  primitive  force. 

The  diange  from  militarism  to  industrialism  depends 
upon  the  extent  of  the  equilibration  of  energy  between  any 
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given  society  and  its  neighboring  societies,  between  the  so- 
cieties of  any  given  race  and  those  of  other  races,  between 
society  in  general  and  its  physical  environment.  Peaceful 
industrialism  cannot  finally  be  established  imtil  the  equi- 
librium of  nations  and  of  races  is  established. 

In  society,  as  in  other  finite  aggregates,  the  extent  of 
differentiation  and  the  total  complexity  of  all  the  evolu- 
tionary processes  depend  upon  the  rate  at  which  integra- 
tion proceeds.  The  slower  the  rate  the  more  complete  and 
satisfactory  is  the  evolution. 

Mr.  Spencer  organized  sociology  as  a  science,  and  he 
demonstrated  principles  which  must  always  hold  a  central 
place  in  sociological  theory,  whatever  its  further  develop- 
ment may  be.  But  his  analyses  are  by  no  means  always 
exhaustive,  and  he  raised  many  questions  which  he  left  un- 
answered. 

The  most  fimdamental  question  that  his  exposition  left 
open,  and  over  which  dispute  soon  arose,  is  that  of  the  true 
nature  of  the  social  aggregate.  Is  it,  strictly  speaking,  an 
organism,  or  is  it  more  accurately  described  by  Spencer's 
alternative  phrase— a  super-organic  aggregate?  A  group 
of  able  writers,  among  whom  Schaffle  and  Lilienf eld  in 
Germany,  and  Rene  Worms  in  France,  have  been  most 
active,  has  strongly  insisted  that  the  typical  society,  con- 
sisting of  individuals  both  dwelling  and  working  together, 
is  as  truly  an  organism  as  is  the  animal  or  the  vegetal 
body  composed  of  cells  and  differentiated  into  mutu- 
ally dependent  tissues  and  organs.  Preeminently  fruit- 
ful work,  however,  has  been  done  by  investigators,  who, 
conceiving  society  as  a  super-organic  product,  regard  it  as 
essentially  a  psychological  phenomenon.  They  assume  that 
all  social  bonds,  instead  of  being  merely  physical,  like  the 
cohesion  of  material  cells,  may  be  resolved  into  some  com- 
mon activity  or  some  interactivity  of  individual  minds. 

When  this  assumption  is  made,  the  further  question 
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arises:  What  definite  mode  of  mental  axAion  js  the  most  ele-  j 
mentary  form  of  the  social  relation'^  There  are  fom*  possi-  ) 
bilities,  namely,  reason,  impression,  imitation,  and  likej>) 
response  to  common  stimulation. 

The  Platonic  and  the  social  contract  theories  assmne 
that  men  perceive  the  utility  of  association  and  with  con- 
scious purpose  endeavor  to  perfect  it.  The  social  bond, 
therefore,  is  reason.  Machiavelli  and  the  writers  on  sover- 
eignty discovered  the  social  role  of  that  mental  phenome- 
non which  modem  psychologists  call  impression,  the 
power,  namely,  of  the  strong  personality  to  awe  or  inspire 
the  many,  the  power  of  the  mass  to  overawe  the  individual. 
This  phenomenon  Durkheim  and  LeBon  with  great  abil- 
ity have  maintained  is  the  distinctly  social  or  society-cre- 
ating activity  of  the  mind.  In  "II  Convito,"  Dante  de- 
scriptively analyzes  the  familiar  fact  of  imitation.  The 
passage  is  of  curious  interest,  because  it  pictures  imitations 
as  subject  to  refraction  by  media— the  copy  not  being 
quite  like  the  example— as  spreading  in  a  geometrical  pro- 
gression, and  as  setting  up  contradictions  or  duels  among 
themselves.  There  is  no  evidence  that  Gabriel  Tarde  de- 
rived the  theses  of  his  brilliant  "Les  lois  de  I'imitation" 
from  "II  Convito,"  but  it  would  not  matter  if  he  did.  Nor 
does  it  matter  whether  M.  Tarde  derived  much  or  little 
from  the  acute  discussion  of  imitation  by  Walter  Bagehot 
in  the  "Physics  and  Politics."  Tarde  examined  imitation 
and  all  that  can  be  shown  to  proceed  from  it  with  thor- 
oughness and  penetration.  He  gave  to  the  word  a  precise 
and  characteristic  meaning,  that  of  the  action  at  a  distance 
of  one  mind  upon  another,  whether  consciously  willed  or 
not  willed,  passive  or  active.  If  it  were  possible  to  demon- 
strate that  society  is  but  a  tissue  of  imitations  defined  as  in- 
termental  actions,  it  would  be  difficult  to  add  much  of  in- 
terest or  value  to  Tarde's  argument. 

It  is  demonstrable,  however,  that  neither  imitation  nor 
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impression  is  the  most  elementary  social  fact.  It  long  ago 
became  mmecessary  to  argue  that  reason  is  not.  When  an 
audience  springs  to  its  feet  at  the  cry  of  jfire,  its  initial 
action  is  not  imitation.  Example  and  imitation  enter  as 
complicating  factors  the  instant  that  movement  toward  the 
doors  begins.  The  power  of  impression— of  a  cool  and 
fearless  man  to  overawe  and  quell— may  then,  by  some 
rare  good  fortune,  intervene  to  prevent  panic,  imtil  reason 
can  direct  an  orderly  dispersion.  The  initial  action  is 
merely  like-response  to  a  common  stimulation.  In  terms 
of  like  or  of  unlike,  of  prompt  or  of  slow,  of  persis- 
tent or  of  intermittent  response,  all  the  phenomena  of 
natural  grouping  and  of  collective  behavior  can  be  stated 
and  interpreted.  Intermental  action  is  interstimulation 
and  response.  Like-response,  complicated  by  intermental 
action  becomes  concerted  volition.  Like-response  creates 
solidarity;  it  integrates.  Unlike-response  disintegrates, 
or,  becoming  competitive  activity,  it  differentiates  and  in- 
dividualizes. 

If  some  such  explanation  of  the  psycho-social  process  is 
tenable,  it  goes  far  to  resolve  the  difficulties  that  are  pre- 
sented by  an  apparent  dualism  of  social  causation.  While 
/the  material  environment  is  the  original  cause  of  society 
^nd  of  social^fKolution  it  is  so  not  merely  as  a  compelling 
(power,  but  rather  as  an  infinitely  differentiated  group  of 
stimuli.  The  products  of  response,  including  personal  in- 
fluence, conscious  motives  and  ideas,  and  the  historical  tra- 
dition, reacting  as  secondary  stimuli,  are  real  and  imme- 
diate, although  in  a  strict  sense  secondary,  causes  of  social 
change.  Both  groups  of  causes,  the  primary  and  the  sec- 
ondary, act  upon  brain  and  nerve  cells  in  precisely  the 
same  way,  not  in  crude  compulsion,  but  by  provocation. 

By  means  of  this  conception  of  social  causation,  the 
present  correlation  and  coordination  of  sociological  prob- 
lems is  eflFected.    The  hypothesis  of  environmental  ppes- 
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sure,  which  long  and  acceptably  has  served  political  econ- 
omy, and  more  recently  has  been  made  the  postulate  of  an 
economic  interpretation  of  history,  is  both  valid  and  nsef ulN 
as  far  as  it  goes,  but  the  sociologist  contends,  and  the  pres-  / 
ent-day  economist  concedes,  that  it  must  be  supplemented  ) 
by  the  hypothesis  of  environmental  stimulation,  which  ) 
we  owe  to  the  newer  ecological  developments  of  biology 
and   psychology.      The   environment   not   only   starves, 
crushes  and  kills:  it  also  sustains,  energizes  and  incites, 
and  the  well-being  of  the  organism  depends  upon  the  ra- 
tio of  environmental  stimulation  to  environmental  pres- 
sure. 

From  areas  of  relatively  high  environmental  pressiu^, 
and  relatively  low  environmental  stimulation,  animals  and 
men  move,  to  such  extent  as  they  are  able,  to  areas  of 
relatively  high  stimulation  and  relative  low  pressure.  The 
competitive  struggle  of  migrating  or  colonizing  aggre- 
gates to  occupy  the  favorable  regions  constitutes  for  each 
aggregate  or  group  a  supplementary  environmental  pres- 
sure, while  the  contact  of  groups  and  their  intermental  ac- 
tivity constitute  for  each  a  supplementary  environmental 
stimulation. 

Under  the  action  of  these  forces,  populations  assume 
varying  degrees  of  density  and  of  composition.  Accord- 
ing to  their  density  and  composition  they  react  with  more 
or  less  unity  to  a  multiplying  number  of  conunon  stimuli, 
thereby  becoming  more  or  less  homogeneous  in  feeling, 
thought  and  purpose.  Through  ever-increasing  inter- 
mental activity,  they  become  increasingly  conscious  of 
their  differences  and  resemblances.  This  consciousness  of 
kind,  combining  with  and  supplementing  like-response  to 
stimulation,  and  converting  it  into  concerted  action,  gives 
to  it  at  times  a  significant  direction. 

For  concerted  action  greatly  modifies  the  relation  of  or- 
ganism to  environment.    Among  human  beings  it  very 
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nearly  transforms  it.  It  shields  or  removes  individuals 
from  destructive  forms  of  environmental  pressure.  It 
multiplies  their  contacts  with  environmental  stimuli,  and, 
above  all,  it  so  extensively  recombines  natiu*al  elements 
and  forces,  and  so  effectively  directs  their  discharge 
through  new  channels,  that  the  environment  itself,  so  far 
as  its  specific  relation  to  man  is  concerned,  is  profoundly 
altered.  Its  adverse  pressure  upon  him  is  diminished,  its 
positive  contribution  to  him  and  its  stimulation  of  him  are 
increased.  Society,  accordingly,  achieves  an  end;  it  has  a 
fimction.  It  is  an  agency  for  increasing  the  ratio  of  en- 
vironmental stimulation  to  environmental  pressure, 
thereby  enlarging  the  volume  and  raising  the  quality  of 
life. 

Now,  individual  differences  of  opinion  and  of  ability 
may  raise  cooperation  to  a  maximum  effectiveness,  while 
certain  differences  of  attitude  or  of  conduct  may  diminish 
its  effectiveness  or  even  destroy  it.  Human  societies,  per- 
ceiving these  complications,  become  sensitive  to  the  practi- 
cal bearing  of  ethnic  unity  and  of  moral  solidarity.  Dif- 
ferences of  blood  and  of  speech,  of  creed  and  of  conduct 
arrest  attention  and  awaken  distrust.  Unconsciously  in 
part,  but  consciously  also  in  some  measure,  a  great  deal  of 
collective  action  is  directed  upon  the  task  of  stamping  out 
certain  individual  differences  among  men.  Such  coUective 
action  is  a  true  social  pressure,  a  constraining  power  of  the 
social  mass  upon  the  social  units.  Its  imderstood  purpose 
and  its  actual  function  is  to  increase  the  practical  effective- 
ness of  society  as  an  instrumentality  for  the  protection  and 
improvement  of  life.  Exterminating  or  restraining  the 
anti-social,  it  selects  for  survival  and  encouragement  the 
sympathetic,  the  intelligent,  and  the  self -controlled, 
thereby  converting  the  biological  survival  of  the  fit  into  a 
survival  of  the  best.  Nevertheless,  being  repressive  and 
destructive,  social  pressure  curtails  variation;  it  limits  dif- 
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ferentiation;  it  checks  spontaneity;  it  sets  bounds  to  indi- 
viduality, and  tends  to  create  rigidity  of  social  organiza- 
tion. It  is  of  maximum  utility,  therefore,  when  it  is  just 
strong  enough  to  control  and  to  eliminate  the  elements 
that  obstruct  cooperation,  without  limiting  the  free  activ- 
ity of  elements  that  already  are  adapted  to  social  life.  The 
social  pressure  that  exceeds  this  degree  is  injurious  and  is 
justifiable  only  when  it  is  the  substitution  of  a  less  repres- 
sion from  within  for  a  greater  threatened  repression  from 
without.  That  society  best  fulfils  its  purpose  which  main- 
tains a  highly  organized  and  effective  cooperation  with  the 
least  social  pressure. 

That  social  pressure  tends  to  increase  when  environ- 
mental pressure  increases,  is  a  conclusion  suggested  by  his- 
tory and  by  current  observation.  Not  only  does  the  strug- 
gle of  the  nations  to  obtain  room  for  their  multiplying  mil- 
lions create  coercive  policies,  as  Mr.  Spencer  explained, 
but  so  also  does  the  intense  economic  competition  of  lesser 
communities  with  one  another  create  such  social  pressures 
as  the  prohibition  movement,  which  has  swept  over  large 
sections  of  the  United  States. 

To  the  extent  that  society  succeeds  in  shielding  man 
from  destructive  environmental  pressure,  and  multiplying 
the  stimuli  that  act  upon  him  positively,  it  converts  a  ge- 
neric evolution  into  the  specific  thing— progress.  Integra- 
tion and  differentiation,  correlation  and  coordination,  fill 
out  the  formula  of  evolution,  but  they  are  not  necessarily  a 
betterment  of  conscious  existence.  Evolution  is  also  prog- 
ress when  each  unit  of  the  integrated  mass  or  group  be- 
comes an  end  as  well  as  a  means.  In  the  evolution  of 
vegetal  and  of  animal  life  there  has  been  much  ruthless 
sacrificing  of  the  individual  to  the  race.  In  human  evolu- 
tion the  race  has  been  maintained  and  differentiated  at  a 
diminishing  cost  to  the  individual.  This  has  been  accom- 
plished by  and  through  society.     In  the  higher  types  of 
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civilization,  individual  freedom  and  well-being  are  continu- 
ally increased  without  necessary  injury  to  the  race.  Race 
maintenance  and  evolution  wiHi  diminishing  cost  of  indi- 
vidual life,  with  increasing  freedom,  power  and  happiness 
of  the  individual  person,— is  progress. 

Thus  far,  sociology  at  its  best  has  been  chiefly  a  descrip- 
tive science,  a  logically  organized  body  of  observations. 
Of  late,  through  an  increasing  use  of  statistical  methods, 
it  has  rapidly  been  taking  on  the  quantitative  character, 
until  now  it  promises  to  become  in  a  rather  high  degree  an 
/       exact  science. 

To  make  this  possibility  clear,  it  is  necessary  to  call  at- 
tention to  the  extraordinary  significance  which  that  very 
simple  numerical  term,  the  arithmetic  average,  has  come 
to  have  in  the  theory  of  evolution. 

If  there  is  a  struggle  for  existence  in  which  certain  or- 
ganisms perish,  while  others  survive,  it  is  plain  that  the 
survivors  tend,  under  given  environmental  conditions,  to 
become  alike,  since  all  must  possess  those  structural  pecu- 
liarities and  those  habits  which  give  advantage  over  com* 
petitors.  The  more  specific  the  conditions  and  fierce  the 
struggle,  the  more  surely  is  an  individual  marked  for  de- 
struction if  he  varies  greatly  from  the  successful  type  or 
norm.  Now  most  peculiarities  of  organic  structure  and 
activity  admit  of  measuring— like  height,  or  of  counting- 
like  the  number  of  veins  in  a  leaf.  The  measures  or  other 
numbers  relating  to  thousands  of  individuals  may  be 
brought  together  in  colimms  or  tables.  Their  averages 
may  be  obtained,  and  the  difference  between  each  mmfiber 
and  the  average  of  all  numbers  of  the  same  class  may  be 
found.  Then,  if  the  numbers,  as  shown  by  their  deviations, 
have  a  wide  dispersion  from  the  average,  we  know  that  the 
individuals  to  which  they  relate  have  not  for  a  long  time 
been  subjected  to  a  relatively  intense  struggle  for  exist- 
ence.   It  has  been  possible  for  them  to  vary  within  wide 
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limits,  and  yet  to  survive.  If,  on  the  other  hand,  the  num- 
bers cluster  closely  about  their  average,  we  know  that  the 
individuals  to  which  they  refer  have  been  subjected  to  a 
severe  imifying  pressure.  They  have  ceased  to  vary  be- 
cause such  as  strayed  from  type  lost  their  hold  on  life. 

Ingenious  applications  of  this  principle  in  connection 
with  the  curve  of  error,  and  other  statistical  devices,  which 
have  been  developed  by  Sir  Francis  Galton,  Professor 
Karl  Pearson,  and  many  others,  have  proved  to  be  of 
inestimable  value  in  biology,  in  psychology,  and  in  anthro- 
pology. There  is  reason  to  believe  that  in  sociology  the 
results  will  presently  be  yet  more  satisfying,  since  in  all 
statistical  operations  the  possibilities  of  error  diminish  as 
the  number  of  numerical  items  of  any  given  class,  and  hap- 
pening to  be  available  for  analysis,  increases.  Sociology 
will  preeminently  enjoy  this  advantage. 

The  first  attempt  to  make  a  statistical  statement  of  the 
greatest  possible  number  of  sociological  problems,  and  to 
indicate  their  statistical  solutions,  we  owe  to  Professor 
Mayo-Smith.  It  was  possible  when  he  wrote  to  give  pre- 
cision to  statistical  studies  of  population  at  one  end  of  the 
series  of  social  phenomena,  to  studies  of  organization  and 
welfare  at  the  other  end.  The  intermediate  and  crucial 
problems  of  mental  type  and  variability,  of  selective  social 
choice,  and  of  social  pressiu^e  could  not  then  be  handled  by 
statistical  methods.  It  is  becoming  possible  now  to  state 
and  solve  them  quantitatively  by  employing  the  new 
methodical  devices  to  which  brief  reference  has  been  made. 
For  example.  Professor  Benini,  of  Pavia,  has  demon- 
strated that  it  is  a  comparatively  simple  matter  to  measure 
a  phenomenon  seemingly  so  elusive  as  the  consciousness  of 
kind.  Tabulating  the  Italian  statistics  of  marriage,  he  as- 
certains how  many  bachelors  would  marry  maidens,  how 
many  widowers  would  marry  widows,  how  many  men  of  a 
given  age  class  would  marry  women  of  the  same  age  class, 
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how  many  men  of  a  given  nationality  would  many  women 
of  the  same  nationality,  how  many  catholics  would  marry 
catholics,  how  many  men  following  a  given  occupation 
would  marry  women  whose  fathers  followed  the  same  oc- 
cupation, if  all  of  these  combinations  happened  strictly 
by  chance.  Comparing  the  probable  numbers  with  the 
actual  selections,  he  obtains  index  numbers  of  selective 
choice  or  preference,  thereby  determining  the  exact  in- 
tensity with  which,  as  Empedocles  remarked,  "like  desires 
like."  This  method  is  applicable  to  a  wide  range  of  social 
choices. 

By  a  somewhat  diflFerent  procedure  it  is  possible  to  meas- 
ure social  pressure.  In  modern  times  social  pressure  is 
definitely  distributed  through  provisions  of  statute  law, 
and  these  admit  of  tabulations  from  which  index  numbers 
can  be  obtained.  By  means  of  varying  index  numbers,  we 
shall  presently  measure  the  varying  degrees  of  social  pres- 
sure as  we  now  measure  changes  in  the  purchasing  power 
of  gold.  It  is  hardly  too  much  to  say,  therefore,  that  all  of 
the  chief  theorems  of  sociology  probably  admit  of  quantita- 
tive statement,  solution  and  correlation. 

In  this  aU  too  hasty  survey  of  sociological  problems  and 
methods,  certain  provisional  conclusions  have  been  indi- 
cated. But  for  the  moment  they  seem  to  involve  us  in  new 
difficulties.  Apparently,  they  present  curious  contradic- 
tions. Mr.  Spencer  tells  us  that  in  society,  as  in  aggre- 
gates of  inorganic  things,  the  character  of  the  units  deter- 
mines the  character  of  the  mass,  and  daily  observation  af- 
fords many  seeming  confirmations  of  this  view.  The  col- 
lective behavior  and  the  agreeing  purpose  of  a  thousand 
German- Americans,  or  Italian- Americans,  are  not  alto- 
gether like  the  collective  behavior  and  the  agreeing  pur- 
pose of  an  equal  number  of  descendants  of  New  England 
Puritans  under  like  circumstances  and  in  the  same  en- 
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vironment.  On  the  other  hand,  Plato  and  a  long  line  of 
later  pliilosophers  assumed  without  question  that  the  char- 
acter of  the  mass  determines  the  quality  and  the  conduct  of 
its  component  units.  This  assumption  is  borne  out  by  the 
biological  conclusion  that  environment  moulds  the  organ- 
ism, and  it  is  the  postulate  of  both  our  educational  policy 
and  our  legislation.  That  each  proposition  is  true  within 
limits  we  may  perhaps  infer  from  parallel  phenomena  in 
the  physical  world.  The  geologist  tells  us  that  rock  which 
is  so  highly  crystalline  that  it  inexorably  determines  the 
character  of  any  structure  built  of  it,  may,  nevertheless, 
become  wax-like  under  pressure.  In  like  manner,  the 
harshly  individualistic  character  of  the  frontiersman  deter- 
mines the  scope  and  the  quality  of  the  elementary  social 
relations  which  are  suflScient  for  his  need;  while  in  the 
dense  human  mass  of  a  great  metropolis,  with  its  traditions 
and  conventions,  its  municipal  ordinances  and  its  highly 
organized  police  power,  the  individual  becomes  plastic  and 
conformable.  Some  traits  of  individuality  are  lost,  and  the 
traits  of  a  type,  or  class,  appear. 

The  causation  is  obvious.  As  social  evolution  transforms 
the  frontier  into  villages  and  towns,  and  draws  population 
from  these  to  the  metropolis,  it  converts  environmental  into 
social  pressure,  which  compels  the  human  units  of  the  com- 
munity to  conform  their  characters  and  their  lives  to  a  so- 
cial norm.  But  now  another  antinomy  appears.  Sociol- 
ogy confirms  the  teaching  of  biology  that  individuation  is 
a  function  of  liberty,  of  freedom  and  occasion  to  vary 
from  type;  and  society  constrains.  Yet  society,  notwith- 
standing its  constraining  power,  on  the  whole  diminishes 
the  sacrifice  of  the  individual  to  the  race,  enlarges  liberty 
and  heightens  individual  life. 

The  problem  again  is  one  of  limits,  but  in  this  case  it  is 
one  of  new  factors  also.  While  environmental  pressure 
tends  always  to  increase  social  pressure,  the  relation  is  not 
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unvarying.  The  physical  and  the  mental  composition  of 
the  population  affect  the  ratio.  Homogeneous  oommimi- 
ties  are  normally  democratic.  Highly  heterogeneous  com- 
munitieSy  imtil  they  attain  a  very  high  level  of  moral  and 
intellectual  development,  normally  evolve  coercive  author- 
ity. The  Quaker  congregation  needs  not  even  a  priest 
The  Roman  Catholic  conmiunion,  embracing  all  sorts  and 
conditions  of  men,  is  governed  by  the  hierarchy.  The 
New  England  town  can  manage  its  affairs  in  town  meet- 
ing.   New  York  City  is  ruled  by  Tanmiany  Hall. 

In  this  relation  of  demotic  composition  to  social  pressure 
/^lies  the  real  importance  of  those  practical  questions  per- 
taining to  immigration  and  its  restriction  which  now  in- 
terest the  American  people.  Homogeneity  need  not  dis- 
appear, and  social  pressure  need  not  increase  to  the  point 
of  despotism  if  assimilation  rapidly  transforms  the  hetero- 
geneous invaders.  Liberty  can  be  preserved  and  extended 
even  under  an  increasing  environmental  pressure,  so  long 
as  society  continues  to  be  creative  not  only  of  social  pres- 
sure, but  also  of  its  strictly  characteristic  product — a  peo- 
ple—in the  sociological  sense  of  the  word. 

As  the  sociologist  views  it,  a  people  is  not  merely  a  mid- 
dle class,  or  a  lower  class,  in  an  economic  stratification  of 
the  population.  Much  less  is  it  that  rabble  of  the  ignorant 
and  the  lawless  which  bulks  in  the  aristocrat's  imagination. 
A  people  is  a  psychological  middle  class  between  the  arro- 
gant and  self-sufficient  at  one  extreme,  the  rude  and  vul- 
gar at  the  other  extreme.  A  people  is  composed  of  the  con- 
siderate, which  is  to  say,  of  those  who  have  both  manners 
and  ideas.  It  is  that  part  of  a  population  which  can  lay 
some  claim  to  mental  and  moral  unity,  which  can  do  things 
collectively,  which  has,  in  a  word,  conunon  purposes  backed 
by  social  instincts  and  habits.  Cicero  defined  it  perfectly. 
By  a  people,  we  are  to  understand,  he  said,  "not  every 
group  of  human  beings,  however  brought  together,  but  a 
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multitude  united  by  a  common  sense  of  right  and  by  a  com- 
munity of  interest/'  * 

Not  yet,  however,  are  we  at  the  end  of  complications  and 
of  seeming  contradiction.  The  nation  that  should  adopt 
the  policy  of  absolute  exclusion  of  alien  elements  might 
lose  thereby  more  than  it  could  gain.  We  have  seen  that 
well-being  depends  upon  the  ratio  of  stimulation  to  pres- 
sure, and  that  stimuli  are  multiplied  by  social  contacts. 
Who  would  venture  to  estimate  the  amount  of  well-being 
that  has  come  to  this  American  nation  by  reason  of  that 
broadened  outlook  upon  the  world,  that  swift  play  of  mind 
upon  mind,  and  that  true  imderstanding  of  man  by  man 
which  are  ours  because  our  gates  have  been  held  open  to 
our  kindred  of  all  lands? 

Once  more,  then,  our  problem  is  seen  to  be  one  of  limits, 
within  which  a  given  effect  of  social  forces  may  be  antici- 
pated. And  because  this  is  the  nature  also  of  those  practi- 
cal problems  with  which  statecraft  has  to  do,  we  discover 
the  possible  practical  value  of  theoretical  sociology  as  a  j  ^^;^*^ 
scientific  criticism  of  public  policy.  Sociology  has  been 
ridiculed  as  a  science  which  formulates  in  forbidding  ter- 
minology the  obvious  conclusions  of  common  sense.  The 
jibe  is  an  old  one,  and  each  science  in  its  day  has  inherited 
it.  By  common  sense  men  could  build  a  bridge  that  would 
sustain  a  given  load,  but  they  would  waste  material.  Com- 
mon sense  does  not  tell  the  engineer  what  cross-section  his 
girders  must  have  both  to  carry  the  load  desired  and  to  in- 
sure his  retention  as  a  fit  adviser  to  an  economical  corporaN^^ 
tion.  r|juipr  thg  presfnire  of  ^*^?ftrrtffl]  jTorfrSj  either  mili-  j 
tafy  or  ecoiiemic»^nations.^dopt  polid^^^ofjSSBgationy C 
whichjoften  are  extreme  and. uxm^cessarily  costly  in  mioiy  C 
ways^^J^actmg  from  these,  they  relax  the  social  pressure 
llyjjn  the  s6dalizedtm3~seff^cwitrolled,  but  also  on 
the  unscrupinous  exploiter  and  the  predatory  criminal.    It 

1  '<De  RepuUica,"  I»  96. 
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will  be  possible  to  subject  these  empirical  policies  to  a  ra- 
tional criticism  when  sociology  has  provided  us  with  ap- 
proximately accurate  measures  of  social  forces,  and  of  the 
correlation  between  social  pressure  and  both  the  concentra- 
tion and  the  composition  of  the  population.  Upon  the 
success  or  failure  of  our  attempt  to  obtain  such  measures 
will  depend  the  possibility  of  knowing  certainly  what  pol- 
icies under  given  conditions  further  human  progress,  and 
what  retard. 

Just  one  constructive  criticism  sociology,  imperfect  and 
tentative  as  it  yet  is,  may  venture  to  olBFer  now.  The  demo- 
cratic movement  is  in  full  swing  in  all  the  western  lands, 
the  constitutional  movement  in  all  the  eastern  lands.  Ead} 
reveals  and  measures  the  so-called  power  of  the  masses. 
The  demand  is  for  objective  equality— equality  of  rights 
and  of  liberty,  of  opportunity,  and  of  all  those  conditions 
which  are  created  and  imposed  by  society,  in  distinction 
from  the  purely  personal  qualities,  talents  and  dimensions 
in  which  men  will  forever  be  unequal.  This  movement  will 
destroy  many  cherished  institutions;  it  will  level  pri\H[leges 
that  are  dear  to  men  to  whom  much  has  been  given  and 
from  whom  little  has  been  required.  Democracy  will 
doubtless  govern  crudely,  and  it  will  make  grave  mistakes, 
until,  in  our  impatience,  we  shall  cry:  "Give  us  back  the 
rule  of  the  gifted  and  the  wisel"  But  not  by  its  failures, 
not  by  its  mistakes  alone,  shall  democracy  at  the  last  be 
judged.  Nor  should  it  be  judged  only  by  its  power  to  lift 
burdens  from  the  oppressed.  Whatever  their  composition 
and  whatever  the  impact  of  environing  forces  which  they 
must  resist,  the  nations  will  be  free  when  intellect  has  mas- 
tered passion,  and  men  are  just  at  heart.  The  goal  of 
mankind  is  neither  a  leveling  of  those  distinctions  that  in- 
here in  mind  and  soul,  nor  yet  the  exaltation  of  a  ruthless 
superman;  it  is  the  evolution  of  a  super-mankind.  And 
this  evolution,  like,a11  thfi  ftvolutiqn  of  theji^  through 
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whi^  man  has  groped  his  way,  must  proceed  through  the 
inteiwrtioiTofTjrganism-and  enyijrpnmenj;,^  the 

masses  of  men  are  to  be  enlightened  and  made  just,  the 
outward  conditions  to  which  their  lives  will  be  conformed 
must  themselves  embody  justice  and  must  nobly  provoke 
the  mind.  To  create  such  conditions  is  democracy's  great 
task.  To  establish  them  throughout  the  earth  is  the  goal 
of  social  evolution.  For  it  is  also  genetically,  as  it  is 
ideally  true,  that  righteousness  exalteth  a  nation. 
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One  of  the  most  famous  books  ever  written,  and  one  of  the 
most  injfluential— the  Metaphysics  of  Aristotle— opens 
with  this  sentence:  ''AU  men  by  nature  are  actuated  with 
the  desire  of  knowledge."  This  desire  of  knowledge  and  the 
wonder  which  it  hopes  to  satisfy  are  the  driving  power  be- 
hind aU  the  changes  that  we,  with  careless,  question-beg- 
ging inference,  call  progress.  They  and  their  reactions 
upon  man's  other  wants  and  needs  have,  since  history  be- 
gan, wholly  altered  the  appearance  of  the  dwelling  place 
of  man  as  well  as  man's  relation  to  his  dwelling  place. 
Yet  the  physical  changes  are  insignificant,  great  and  nu- 
merous as  they  are.  The  Alps  that  tried  the  endurance  of 
Hannibal  are  the  same  mountains  that  tested  the  skill  of 
Napoleon.  The  sea  that  was  beaten  by  the  banked  oars  of 
the  triremes  of  Carthage,  presents  the  same  surface  and  the 
same  shores  to  the  fast-going,  steam-driven  vessel  of  to- 
day. But  the  air,  once  only  a  zephyr  or  a  hurricane,  is  now 
the  bearer  of  man's  silent  message  to  his  distant  fellow. 
The  crude  ore  once  deeply  hidden  in  the  earth,  has  been 
dug  and  drawn  and  fashioned  into  Puck's  girdle.  The 
words  that  bore  the  deathless  verse  of  Homer  from  bard  to 
a  group  of  fascinated  hearers,  and  with  whose  fading 
sounds  the  poems  passed  beyond  recall,  are  fixed  on  the 
printed  page  in  a  hundred  tongues.  They  carry  to  a  mil- 
lion eyes  what  once  could  reach  but  a  hundred  ears. 
Human  aspiration  has  cast  itself,  chameleon-like,  into  the 
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form  of  noblest  verse,  of  sweetest  music,  of  most  moving 
oratory,  of  grandest  painting,  of  most  splendid  architec- 
ture, of  serenest  reflection,  of  freest  government*  And  the 
end  is  not  yet. 

The  forces— the  desire  for  knowledge  and  wonder- 
that  have  so  moved  man's  world,  and  are  so  moving  it,  must 
be  treated  with  at  least  the  respect  due  to  age  and  to  great 
achievement. 

The  naive  consciousness  of  man  has  always  told  him  that 
the  existence  of  that  consciousness  and  its  forms  were  the 
necessary  framework  for  his  picture  of  himself  and  his 
world.  Long  before  Kant  proved  that  macht  zwar  Ver- 
stand  die  Natur  aber  er  schafft  sie  nicht,  man  had  acted 
instinctively  on  the  principle.  The  world  that  poured  into 
his  consciousness  through  the  senses,  Locke's  windows  of 
the  soul,  was  accepted  as  he  found  it,  and  for  what  the 
senses  did  not  reveal  man  fashioned  explanations  in  the 
forge  of  his  imagination. 

The  imseen  powers  of  heaven  and  earth,  of  air  and  water, 
of  earthquake  and  thunderbolt,  were  like  himself,  but 
greater,  grander.  They  had  human  loves  and  hates, 
human  jealousies  and  ambitions.  Behind  the  curtain  of 
events  they  played  their  game  of  superhuman  life.  OflFer- 
ings  and  gifts  won  their  aid  and  their  blessing;  neglect  or 
disdain  brought  down  their  antagonism  and  their  curses. 
So  it  was  that  the  desire  for  knowledge  and  the  wonder  of 
man  made  the  mythologies;  each  mythology  bearing  the 
image  of  that  racial  facet  of  humanity's  whole  by  whidh  it 
was  reflected.  The  Theogony,  ascribed  to  Hesiod,  shows 
the  orderly  completeness  to  which  these  mythologies  at- 
tained. 

The  mythologies  represent  genuine  reflection  and  not  a 
little  insight.  They  reveal  man's  simple,  naive  conscious- 
ness busying  itself  with  the  explanation  of  things.    The 


mythologies  were  genuine  and  their  gods  and  their  heroes 
were  real,  by  every  test  of  genuineness  and  reality  known 
to  the  uncritical  mental  processes  which  fashioned  them. 

Change  and  decay,  growth,  life  and  death,  are  the  phases 
of  experience  that  most  powerfully  arouse  man's  wonder 
and  stimulate  his  desire  to  know.  Where  do  men  and 
things  come  from?  How  are  they  made?  How  do  they 
grow?  What  becomes  of  them  after  their  disappearance 
or  death?— these  are  the  questions  for  which  an  answer  is 
sought.  The  far  away  Indian  in  his  Upanishads  cried  out, 
"Is  Brahman  the  cause?  Whence  are  we  bom?  Whereby 
do  we  live,  and  whither  do  we  go?  O,  ye  who  know  Brah- 
man, tell  us  at  whose  command  we  abide,  whether  in  pain 
or  in  pleasure  1"  To  these  questions  the  mythologies  of- 
fered answers  which  were  sufficient  for  long  periods  of 
time,  and  which  are  today  sufficient  for  a  great  portion, 
perhaps  by  far  the  greater  portion,  of  the  human  race. 

An  important  step,  far-reaching  in  its  consequences,  was 
taken  when  man  first  sought  the  cause  of  change  and  decay 
in  things  themselves  and  in  the  laws  which  appeared  to 
govern  things,  rather  than  in  powers  and  forces  outside  of 
and  beyond  them.  When  the  question  was  first  asked. 
What  is  it  that  persists  amid  all  changes  and  that  under- 
lies every  change?  a  new  era  was  about  to  dawn  in  the 
history  of  man's  wonder  and  his  desire  to  know.  Thales, 
who  first  asked  this  question  and  first  offered  an  answer  to 
it,  deserves  his  place  at  the  head  of  the  list  of  the  Seven 
Wise  Men  of  Greece.  After  Thales  the  wise  men  of 
Greece  left  off  telling  tales  and  busied  themselves  with  an 
examination  of  experience  and  with  direct  reflection  upon 
it. 

It  is  to  be  noticed,  however,  that  the  evidence  of  the 
senses  is  no  longer  accepted  at  its  face  value.  With  Thales 
something  new  comes  into  view.  It  is  the  systematic  search 
for  the  explanation  of  things  that  appear,  with  the  assump- 
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tion  that  the  explanation  lies  behind  the  appearanoes  them* 
selves  and  is  concealed  by  them.  But  as  yet,  man's  gaze 
was  wholly  outward.  The  relation  of  the  nature  that  he 
observed  to  his  own  consciousness  was  implied,  but  un- 
questioned. Consciousness  itself  and  the  knowing  process 
remained  to  be  examined.  To  turn  man's  gaze  from  out- 
ward to  inward,  to  change  the  center  of  gravity  of  his  de- 
sire to  know,  of  his  wonder,  from  nature  to  man  himself, 
was  the  service  of  Socrates.  That  man  is  a  reasoning  ani- 
mal, that  knowledge  must  be  examined  and  tested  by 
standards  of  its  own,  and  that  conduct  must  be  founded 
on  rational  principles,  are  the  immortal  teachings  of  So- 
crates, as  much  needed  now  as  when  he  first  unfolded  them. 
They  mark  him  forever  as  the  discoverer  of  the  intellectual 
life.  Of  Socrates  it  may  truly  be  said,  in  the  stately  verse 
of  ^schylus, 

I  brought  to  earth  the  spark  of  heavenly  fire. 
Concealed  at  first,  and  small,  but  spreading  soon 
Among  the  sons  of  men,  and  burning  on. 
Teacher  of  art  and  use,  and  fount  of  power. 

(  Prometheus  Vinctui^  ]  09) 

The  maxim,  "An  unexamined  life  is  not  worth  living," 
is  the  priceless  legacy  of  Socrates  to  the  generations  of 
men  who  have  followed  him  upon  this  earth.  The  beings 
who  have  stood  on  humanity's  summit  are  those,  and  only 
those,  who  have  heard  the  voice  of  Socrates  across  the  cen- 
turies.   The  others  are  a  superior  kind  of  cattle. 

The  intellectual  life,  once  discovered,  was  eagerly  pur- 
sued by  the  two  men  who  have  done  most  to  shape  the 
thought  of  the  Western  World.  For  two  generations  the 
brilliant  insight  and  noble  imagery  of  Plato  and  the  per- 
sistently accurate  analytic  and  synthetic  powers  of  Aris- 
totle poured  out  for  the  use  of  men  the  rapid  results  of 
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wide  observation,  profound  reflection  and  subtlest  intel- 
lectual sjnnpathy.  For  nearly  two  thousand  years  the 
scholars  of  the  world  could  find  little  else  to  occupy  them 
than  the  problems  which  Plato  and  Aristotle  had  proposed 
and  the  solutions  which  they  had  olBFered.  The  weight  of 
their  authority  was  so  great  that  it  prevented  the  spirit  of 
new  inquiry  from  rising  to  its  feet  for  a  period  longer  than 
half  of  all  recorded  history. 

In  a  general  way,  different  types  of  problem  were 
marked  off  from  each  other  during  the  whole  of  this  long 
period  of  development  and  study,  but  the  lines  of  distinc- 
tion that  seem  clear  today  were  not  often  noticed  or  fol- 
lowed. Questions  as  to  an  unseen  and  superior  power,  as 
to  logical  processes,  and  as  to  natural  objects  and  laws 
were  ciiriously  intermingled.  Astronomy,  mathematics, 
mechanics  and  medicine  broke  oflF  one  by  one  from  the  par- 
ent stem,  but  it  was  a  long  time  before  the  other  separate 
sciences  that  we  modems  know,  were  able  to  follow  them. 
Both  Plato  and  Aristotle  had  indicated  the  distinction  be- 
tween the  different  orders  of  hxunan  thinking  which  is  all- 
controlling,  but  neither  they  nor  their  most  influential  suc- 
cessors maintained  the  distinction  consistently  by  any 
means.  So  it  happened  that  what  we  call  science,  what  we 
call  philosophy,  and  what  we  call  theology  were  for  a  long 
time  inextricably  mixed.  To  no  inconsiderable  extent  they 
remain  so  today.  To  disentangle  them  is  the  first  step  to- 
ward comprehending  what  philosophy  is  and  what  part  it 
has  to  play  in  the  intellectual  life. 

There  are  three  separate  stages  or  orders  of  thinking 
manifested  by  man.  At  the  first  stage,  the  human  mind 
sees  only  a  world  of  separate  and  independent  objects. 
These  objects  are  grouped  in  certain  roughly  marked 
visible  and  audible  ways,  or  by  the  pleasure  or  pain,  the 
comfort  or  discomfort,  that  they  cause;  but  their  likenesses 
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and  unlikenesses  and  their  possible  interrelationships  are 
of  very  subordinate  importance.  They  in  no  wise  limit, 
alter,  or  interfere  with  the  separateness  of  the  objects 
themselves  or  with  what  is  called  their  reality.  Each  elm 
tree  seems  a  real  object,  an  integer,  an  independent  thing. 
A  falling  apple  suggests  not  a  imiversal  law  of  nature  but 
a  means  of  gratifying  an  individual  appetite.  Such  rela- 
tions as  one  of  these  separate  things  appears  to  have,  are 
looked  upon  as  quite  secondary,  even  if  they  are  ap- 
prehended at  all.  This  is  the  stage  of  naive,  uncritical 
knowledge.  It  lies  below  the  horizon  of  the  intellectual 
life.  It  is  characteristic  of  the  child  and  of  the  countless 
millions  of  unreflecting  adults.  It  has  been  dignified  by 
the  name  common  sense.  Its  proper  designation  is  com- 
mon ignorance.  The  intellectual  life  begins  when  it  is  left 
behind. 

At  the  second  stage  or  order  of  thinking  the  world  ap- 
pears as  something  quite  different.  Instead  of  a  world  of 
fixed  and  definite  objects  whose  interrelations  are  unim- 
portant, the  mind  now  sees  that  every  thing  is  in  relation 
to  every  other  thing  and  that  relations  are  of  massive  sig- 
nificance, indeed  that  they  are  controlling.  The  elm  tree, 
far  from  being  a  simple  and  single  unit,  is  now  recognized 
as  an  organic  form  of  being,  a  congeries  of  cells,  of  atoms 
of  carbon,  of  oxygen,  of  hydrogen,  no  one  of  which  the  un- 
aided human  eye  can  see,  much  less  the  untutored  human 
mind  grasp.  A  falling  apple  no  longer  suggests  merely 
the  gratification  of  an  appetite ;  it  illustrates  the  laws  which 
bind  the  universe  into  coherent  unity.  So-called  conunon 
sense  is  staggered  by  the  revelations  that  this  higher  form 
of  knowing  presses  upon  it  and  insists  that  it  accept,  with 
or  without  comprehension.  It  is  now  seen  that  no  object 
is  independent.  Each  depends  on  every  other,  and  de- 
pendence, relativity,  is  the  controlling  principle  of  the  uni- 
verse.   Under  the  guidance  of  Newton,  reinforced  by  the 
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discoveries  of  a  Helmholtz  and  a  Kelvin,  this  stage  or  order 
of  knowing  now  goes  so  far  as  to  say  that  dependence, 
relativity,  is  so  absolute,  that  if  even  the  slightest  of  ob- 
jects be  disturbed  in  position  or  altered  in  mass,  the  outer- 
most rim  of  the  material  universe  will  be  affected  thereby; 
and  measurably  so,  if  only  our  instruments  of  precision 
were  able  for  the  task.  The  point  of  view,  the  method  and 
the  results  of  this  second  stage  or  order  of  knowing  are 
science. 

It  can  now  be  seen  how  little  truth  there  is  in  Huxley's 
much-quoted  dictum  that  science  is  organized  common 
sense.  That  is  precisely  what  science  is  not.  Science  is  a 
wholly  different  kind  of  knowledge  from  common  sense, 
and  it  contradicts  common  sense  at  almost  every  point. 
To  common  sense,  the  sun  revolves  about  the  earth;  to 
science,  the  contrary  is  established  fact.  To  common 
sense,  a  plank  is  still  and  stable;  to  science  it  is  a  huge 
group  of  rapidly  revolving  centers  of  energy.  To  common 
sense,  water  is  a  true  element;  to  science,  it  is  a  com- 
pound of  atoms  of  the  familiar  hydrogen  and  oxygen. 
To  common  sense,  the  Rosetta  stone  is  a  bit  of  rock  covered 
with  more  or  less  regular  markings,  probably  for  a  decora- 
tive purpose;  to  science  it  is  the  key  to  a  forgotten  lan- 
guage and  the  open  door  to  the  knowledge  of  a  lost  civiliza- 
tion. Even  when  common  sense  recognizes  certain  simple 
relations  of  dependence,  it  has  no  realization  of  their  mean- 
ing and  it  is  without  the  power  of  analysis  needed  to  climb 
to  the  higher  plane  of  science.  Here  rule  the  stem  laws 
that  scientific  knowing  has  discovered  in  its  objects.  The 
laws  of  cause  and  effect,  of  the  persistence  of  force,  of  the 
indestructibility  of  matter— these  and  their  derivatives 
bring  the  known  world  of  relations  and  related  objects 
under  their  sway.  Anxiously,  eagerly,  untiringly,  one 
field  of  intellectual  interest  after  another  is  added  to  the 
domain  of  science,  familiar  facts  are  explained  by  strange 
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and  unfamiliar  laws,  the  obvious  and  the  apparent  are 
traced  back  to  hidden  and  indeed  invisible  causes.  The 
human  mind,  as  intelligent,  glows  with  pride  at  the  glad 
discovery  that  the  nature  which  invites  and  tempts  it,  is 
intelligible,  that  it  is  made  in  the  mind's  own  image. 

At  the  third  stage  or  order  of  knowing  the  world  or  cos- 
mos appears  in  still  another  aspect.  It  is  now  seen  as  Total- 
ity, When  the  world  is  viewed  as  Totality  there  is  ob- 
viously nothing  to  which  it  can  be  related,  nothing  on 
which  it  can  be  dependent,  no  source  from  which  its  energy 
can  be  derived.  We  pass,  therefore,  at  this  stage  of  know- 
ing, from  the  plane  of  interdependence,  relativity,  to  the 
plane  of  self-dependence,  self -relation,  self -activity.  Self- 
active  Totality  is  the  source  or  origin  of  all  the  energies 
and  forces  and  motions  which  in  one  manifestation  or  an- 
other are  observed  in  their  interrelations  and  interde- 
pendences by  the  stage  or  order  of  knowing  which  is  science. 
The  imrefuted  and,  I  venture  to  think,  the  irrefutable  ar- 
guments of  Plato  in  the  Tenth  Book  of  the  Laws  and  of 
Aristotle  in  the  Eleventh  Book  of  the  Metaphysics,  sup- 
ported by  twenty-five  centiuies  of  human  experience  and 
the  insights  of  one  great  thinker,  poet  and  spiritual  leader 
after  another,  are  the  foundation  on  which  this  third  stage 
or  order  of  knowing  rests.  Its  habit  of  mind,  its  stand- 
point, and  its  insights  are  philosophy.  Just  as  science  is 
marked  off  from  common  sense  and  raised  above  it  by  anal- 
ysis and  the  laws  of  relativity,  so  philosophy  is  marked  off 
from  science  and  raised  above  it  by  farther  analysis  and 
the  laws  of  self -relation.  In  proceeding  from  conunon 
sense  to  science  we  exchange  a  chaos  of  separate  imits  for 
an  ordered  whole  of  interdependent  parts;  in  proceeding 
from  science  to  philosophy  we  exchange  the  working  hy- 
potheses of  the  imderstanding  for  the  guiding  insights  of 
the  reason. 

There  are  those,  however,  who  offer  stubborn  resistance 
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to  the  proposal  to  pass  from  the  second  stage  or  order  of 
knowing  to  the  third,  from  science  to  philosophy.  They 
protest  that  they  are  invited  to  pass  from  clear  day-light 
into  a  fog,  from  accurate  and  easily-tested  knowledge  to 
participation  in  a  mock  battle  with  meaningless  words. 
They  recall  the  sterility  of  science  mitil  observation  and 
experiment  were  set  free  from  the  trammels  of  authority 
and  tradition,  and  they  are  fearful  lest  new  and  still  more 
irksome  bonds  will  somehow  be  put  upon  them.  Yet  these 
objectors  are  not  worried  about  the  Infinitesimal  Analysis 
or  the  Calculus  of  the  Infinite.  They  allow  the  mathe- 
matician to  speak  unmolested  of  the  ''eyeless  observation 
of  his  sense-transcending  world."  They  view  without 
alarm  the  statement  of  the  physicist  that  ''the  ether,  elec- 
tricity, force,  energy,  molecule,  atom,  electron,  are  but  the 
symbols  of  our  groping  thoughts,  created  by  an  inborn 
necessity  of  the  human  mind  which  strives  to  make  all 
things  reasonable."  To  this  the  student  of  philosophy  says 
Amen  I— and  rests  his  case. 

That  inborn  necessity  of  the  human  mind  which  strives 
to  make  all  things  reasonable  creates  both  science  and 
philosophy.  To  think  the  world  as  Totality  is  a  necessity 
of  clear  and  adequate  thinking  about  anything.  To  deny 
this,  does  not  escape  from  philosophy.  It  is  only  to  sub- 
stitute a  certainly  bad  philosophy  for  a  possibly  good  one. 
To  refuse  to  admit  Totality  is  merely  to  adhere  to  a  con- 
cept of  Totality  which  is  negative. 

It  is  also  urged  that  science  is  false  to  itself  if  it  admits 
a  region  or  realm  into  which  it  does  not  or  may  not  pene- 
trate, that  to  exclude  science  is  to  enthrone  mystery.  Just 
so  the  naive  human  consciousness  might  urge,  for  the  final- 
ity of  its  point  of  view,  that  the  elm  tree  is  a  real  unit,  that 
the  Sim  does  move  around  the  earth,  that  water  is  a  genuine 
element,  for  the  senses  tell  it  so,  and  that  to  refuse  to  be- 
lieve the  evidence  of  the  senses  is  to  throw  down  the  one 
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sure  barrier  between  the  real  and  the  unreal.  The  answer 
of  science  is  simple  enough.  It  replies  that  it  does  not  deny 
the  evidence  of  the  senses,  but  only  inquires  what  is  really 
involved  in  that  which  the  senses  report.  So  philosophy, 
far  from  being  at  war  with  science,  accepts  its  point  of 
view  and  its  results,  and  asks  what  do  these  involve  and 
imply?  There  is  certainly  no  region  or  realm  into  whidi 
science  does  not  or  ought  not  to  aim  to  penetrate  on  the 
plane  in  which  science  moves.  Its  error  is  when  it  imitates 
the  protest  of  the  naive  consciousness  against  itself,  and 
appeals  from  a  higher  court  to  a  lower  one.  Science  will 
grow  in  power  and  in  influence  over  the  minds  of  men, 
and  clear  thinking  will  be  greatly  advanced  as  full  realiza- 
tion is  had  of  the  meaning  of  the  profoimdly  impressive 
words  of  Lotze:  "The  true  source  of  the  life  of  science  is 
to  be  found  ...  in  showing  how  absolutely  universal  is 
the  extent,  and  at  the  same  time  how  completely  subordi- 
nate the  significance,  of  the  mission  which  mechanism  has 
to  fulfil  in  the  structure  of  the  world." 

In  other  words,  science  is  a  subordinate  category.  When 
science  offers  itself  as  the  final  stage  or  form  of  knowing, 
it  is  guilty  of  a  false  quantity,  in  that  it  puts  the  accent, 
which  belongs  elsewhere,  upon  the  penultimate. 

The  history  of  man's  intellectual  development  is  in  no 
small  part  a  record  of  the  relations  and  interrelations  be- 
tween scientific  and  philosophic  knowing,  between  science 
and  philosophy.  Both  had  a  conmion  historic  origin,  both 
have  received  massive  contributions  from  the  same  minds. 
Each  has  tried  in  vain  to  supplant  and  to  dispossess  the 
other.  No  exercises  of  the  human  imderstanding  are  so 
futile  as  those  to  deduce  or  construct  an  explanation  of 
natural  phenomena  as  interrelated,  with  eyes  and  mind 
alike  tight-closed  to  observation  and  experiment.  This  is 
the  meaning  of  Bacon's  much-quoted  aphorism:  Natura 
enim  non  nisi  parendo  vincitur.    On  the  other  hand,  no 
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exercises  of  the  human  understanding  are  so  pathetically 
incompetent  as  those  to  make  the  laws  governing  the  inter- 
related parts  serve  for  self -related  Totality. 

The  fact  that  the  heavy  hand  of  authority  made  use  of 
philosophy  as  a  weapon  to  combat  science  and  its  preten- 
sions, as  science  began  to  grow  into  self-consciousness,  ex- 
plains much  of  the  antagonism  between  science  and  phi- 
losophy which  has  marked  the  past  five  hundred  years. 
The  fact  that  men  of  science  have  not  infrequently  re- 
garded philosophy  as  an  outworn  form  of  human  super- 
stition, gives  ground  for  an  imderstanding  of  the  con- 
tempt for  science  which  representatives  of  philosophy  have 
sometimes  permitted  themselves  to  express. 

Today,  however,  he  who  wishes  may  see  clearly  that 
each,  science  and  philosophy,  has  a  field  of  its  own,  that 
both  are  necessary  to  the  completeness  of  the  intellectual 
life,  that  the  sure  advance  of  either  is  a  source  of  strength 
to  the  other,  and  that  the  more  stupendous  their  achieve- 
ments the  more  impressive  the  rationality  of  the  universe 
is  seen  to  be. 

Philosophic  thinking  presents  difiiculties  peculiar  to  it- 
self because  by  its  very  nature  it  must  dispense  with  the 
aid  of  images  or  mental  pictures.  It  deals  with  concepts. 
Much  irrational  criticism  of  philosophy  and  not  a  little  bad 
philosophy  are  directly  traceable  to  the  confusion  of  images 
and  concepts,  of  imagination  and  conception.  The  state- 
ment that  a  given  thing  is  inconceivable,  that  it  cannot  be 
grasped  in  thought,  will  usually  be  found  to  mean  that  it 
is  unimaginable,  that  it  cannot  be  pictured.  Herbert 
Spencer  falls  into  this  error  at  a  critical  point  in  his  argu- 
ment. This  initial  error  and  his  unquestioning  acceptance, 
through  lack  of  knowledge  of  Kant,  of  Hamilton's  and 
ManseVs  grotesque  application  of  a  portion  of  Kant's 
teachings,  cause  Herbert  Spencer's  splendid  work  for  the 
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oodrdination  and  synthesis  of  the  sciences  to  fall  short  of 
being  philosophy  at  all.  The  more  acute-minded  Bishop 
Berkeley  made  the  same  error  in  regard  to  images  and 
concepts,  and  thereby  failed  to  advance  philosophy  as  his 
great  natural  powers  so  well  qualified  him  tado.  . 

The  beginner  in  the  study  of  geometry  is  taught  the  dis- 
tinction between  the  concept  of  a  triangle  and  its  image  or 
picture.  He  uses  in  his  demonstration  of  the  properties  of 
a  triangle  only  those  characteristics  of  the  particular  figure 
that  he  draws  or  makes,  which  are  conunon  to  all  triangles. 
Neither  the  length  of  the  sides  nor  the  size  of  the  angles  is 
taken  into  accoimt.  His  demonstration  would  hold  good 
if  a  triangular  figure  of  any  other  sort  or  size  were  sub- 
stituted for  that  which  he  is  using.  The  particular  figure 
or  image  is  only  a  symbol  of  the  concept  triangle ;  it  has  no 
significance  of  its  own.  The  concept,  triangle,  is  the  essen- 
tial thing.  It  is  the  rule  or  definition  according  to  which 
all  particular  triangles,  or  images  of  triangles,  are  made, 
whatever  the  length  or  disposition  of  their  sides  or  the  size 
of  their  angles.  To  grasp  this  distinction  between  concepts 
and  images  and  to  comprehend  the  relation  between  them, 
is  essential  to  philosophic  thinking  of  any  sort.  For  ex- 
ample, the  image,  water,  is  a  mental  picture  of  some  par- 
ticular appearance  of  water.  It  may  perhaps  be  the  roll- 
ing and  turbulent  ocean,  a  placid  lake,  or  a  tumbling 
mountain  brook.  The  concept,  water,  includes  the  rising 
of  moisture  from  earth  or  sea,  its  gathering  into  clouds,  its 
condensation  into  falling  rain,  its  pools,  its  streams,  its 
great  lakes  and  seas;  its  hardening  into  ice  at  one  tem- 
perature, its  passing  off  in  steam  at  another;  its  composi- 
tion of  hydrogen  and  oxygen;  its  every  manifestation  and 
characteristic.  The  concept  brings  to  mind  that  process, 
that  transforming  energy,  which  restlessly  reveals  itself 
now  in  one  form  or  mass  of  water,  now  in  another.  It  deals 
with  that  which  persists  when  any  given  form  or  manif esta- 
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tion  of  water  passes  away.  The  concept  represents  the 
process,  the  energy,  which  is  at  hand  whenever  and  wherever 
water  appears;  the  image  represents  a  particular  and  tran- 
sitory appearance. 

When  this  point  is  reached  the  student  of  philosophy  is 
really  beginning  to  think.  He  has  laid  the  foundation  for 
a  standard  of  values,  for  judgments  of  worth  as  distin- 
guished from  judgments  of  fact.  He  has  caught  sight  of 
the  real  difference  between  the  permanent  and  the  transitory. 

Philosophic  knowing,  like  scientific  knowing  and  the 
uncritical  knowledge  of  the  child,  is  compassed  about  by 
the  forms  of  consciousness,  and  its  results  like  those  of 
science  are  cast  in  these  forms.  Above  and  outside  of 
these  forms  no  knowing  can  by  any  possibility  go.  The 
suggestion  is  sometimes  made  in  serious  fashion  that  be- 
fore consciousness  was  developed,  the  nature  and  appear- 
ance of  the  world  were  of  certain  kind.  The  statement  is 
not  only  unimaginable,  but  inconceivable  as  well.  The 
words  mean  nothing.  An  instant's  reflection  shows  that 
consciousness,  which  has  suppoisedly  not  yet  been  devel- 
oped, is  peeping  from  behind  a  curtain  in  yonder  cloud  to 
see  how  the  world  is  getting  on  without  it.  The  world  is 
in  and  for  consciousness,  and  no  possible  juggling  with 
words  can  shake  this  final  foundation  on  which  all  our 
knowing,  of  every  kind,  is  built.  Put  consciousness  out  of 
the  door  and  it  is  instantly  back  through  the  window. 
This  explains  why  philosophy  interprets  in  terms  of  will— 
the  name  for  the  only  energy  that  consciousness  knows  di- 
rectly—the energy  which  so  abundantly  and  so  marvel- 
ously  manifests  itself  on  every  hand  in  nature  and  in  his- 
tory. The  conscious  effort  of  moving  the  hand,  the  head, 
the  eye,  is  the  type  and  norm  by  which  we  interpret,  as  the 
results  of  energy,  the  changes  of  position  and  of  mass 
wiiich  we  so  incessantly  obsarve. 
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The  concepts  of  force  and  energy  are  of  necessity  re- 
ferred to  the  concept  of  will  as  their  explanation.  More- 
over, in  the  course  of  the  development  of  the  forms  of  life 
we  find  irritability,  a  form  of  energy  which  we  must  inter- 
pret in  terms  of  will,  long  before  we  find  anything  ap- 
proaching a  manifestation  of  intelligence.  Intelligence 
appears  either  as  a  later  development  out  of  will,  or  as  a 
graft  upon  it.  A  weighty  group  of  modem  physicists  be- 
lieve that  matter  itself,  in  its  ultimate  state,  may  be  ana- 
lyzed into  energy,  which  again  is  only  humanly  explainable 
as  will. 

A  strong,  and  in  my  view,  the  dominant  tendency  in 
philosophy,  powerfuUy  supported  by  the  results  of  sden- 
tific  knowing,  is  that  which  sees  Totality  as  energy,  whidi 
is  will.  Perpetual  motion  is  clearly  impossible,  from  a 
mechanical  point  of  view,  at  the  scientific  stage  of  know- 
ing. Just  because  of  this  fact,  all  mechanical  motion  can 
only  be  explained  as  having  originated  as  will-force.  This 
will-force  is  self -active  Totality.  The  ethical  and  the 
metaphysical,  as  well  as  the  theological  results  and  im- 
plications of  this  conclusion,  are  of  the  first  order  of  im- 
portance. 

There  is,  I  venture  to  think,  no  groimd  for  the  ordinarily 
accepted  statement  of  the  relation  of  philosophy  to  theol- 
ogy and  religion.  It  is  usually  said  that  while  philosophy 
is  the  creation  of  an  individual  mind,  theology  or  religion 
is,  like  folk-lore  and  language,  the  product  of  the  collective 
mind  of  a  people  or  a  race.  This  is  to  confuse  philosophy 
with  philosophies,  a  common  and,  it  must  be  admitted,  a 
not  unnatural  confusion.  But  while  a  philosophy  is  the 
creation  of  a  Plato,  an  Aristotle,  a  Spinoza,  a  Kant,  or  a 
Hegel,  philosophy  itself  is,  like  religion,  folk-lore  and  lan- 
guage, a  product  of  the  collective  mind  of  humanity.  It  is 
advanced,  as  these  are,  by  individual  additions,  interpreta- 
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tions  and  syntheses,  but  it  is  none  the  less  quite  distinct 
from  such  individual  contributions.  Philosophy  is  human- 
ity's hold  on  Totality,  and  it  becomes  richer  and  more  help- 
ful as  man's  intellectual  horizon  widens,  as  his  intellectual 
vision  grows  clearer,  and  as  his  insights  become  more  nu- 
merous and  more  sure.  Theology  is  philosophy  of  a  par- 
ticular type.  It  is  an  interpretation  of  Totality  in  terms 
of  Gk)d  and  His  activities.  In  the  impressive  words  of 
Principal  Caird,  that  philosophy  which  is  theology  seeks 
"to  bind  together  objects  and  events  in  the  links  of  neces- 
sary thought,  and  to  find  their  last  ground  and  reason  in 
that  which  comprehends  and  transcends  all— the  nature  of 
God  Himself."  Religion  is  the  apprehension  and  the 
adoration  of  the  God  Whom  theology  postulates. 

If  the  whole  history  of  philosophy  be  searched  for  ma- 
terial with  which  to  instruct  the  beginner  in  what  philo- 
sophy really  is  and  in  its  relation  to  theology  and  religion, 
the  two  periods  or  epochs  that  stand  out  above  all  others  as 
useful  for  this  purpose  are  Greek  thought  from  Thales  to 
Socrates,  and  that  interpretation  of  the  teachings  of  Christ 
by  philosophy  which  gave  rise,  at  the  hands  of  the  Church 
Fathers,  to  Christian  theology.  In  the  first  period  we  see 
the  simple,  clear-cut  steps  by  which  the  mind  of  Europe 
was  led  from  explanations  that  were  fairy-tales  to  a  na- 
tural, well-analyzed,  and  increasingly  profoimd  interpreta- 
tion of  the  observed  phenomena  of  Nature.  The  process 
is  so  orderly  and  so  easily  grasped  that  it  is  an  invaluable 
introduction  to  the  study  of  philosophic  thinking.  In  the 
second  period  we  see  philosophy,  now  enriched  by  the  lite- 
rally huge  contributions  of  Plato,  Aristotle  and  the  Stoics, 
intertwining  itself  about  the  simple  Christian  tenets  and 
building  the  great  system  of  creeds  and  thought  which  has 
inunortalized  the  names  of  Athanasius  and  Hilary,  Basil 
and  Gregory,  Jerome  and  Augustine,  and  which  has  given 
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color  and  form  to  the  intellectual  life  of  Europe  for  nearly 
two  thousand  years.  For  the  student  of  today  both  these 
developments  have  great  practical  value,  and  the  astonish- 
ing neglect  and  ignorance  of  them  both  are  most  discredit- 
able. 

The  student  of  philosophy  is  more  fortunate  than  some 
of  his  contemporaries  in  his  attitude  toward  the  period 
called  the  Middle  Ages. 

The  very  use  of  the  name  Middle  Ages  to  describe  a 
group  of  ten  centuries  is  sufficient  evidence  that  those  cen- 
turies are  neither  imderstood  nor  appreciated.  The  mod- 
ern world  lit  the  time  of  its  beginnings  reacted  so  sharply 
and  so  emphatically  against  the  methods  and  ideals  whidi 
had  guided  the  civilization  of  the  centuries  that  went  be- 
fore, that  for  the  time  being  the  laws  of  evolution  were  for- 
gotten and  the  attempt  was  made  to  break  completely  with 
the  past  and  to  begin  the  history  of  civilization  anew.  The 
student  of  philosophy,  however,  finds  in  the  so-called  Mid- 
dle Ages  a  rich  field  for  study  and  contemplation.  He  sees 
there  the  mind  of  modem  Europe  at  school.  It  is  leam- 
lAg  to  think  and  to  use  the  tools  of  thought.  It  is  sharp- 
ening and  refining  language,  and  the  nations  that  are  to  be 
are  making  eadi  a  language  of  its  own.  The  view  of  life 
which  Christian  theology  then  taught  with  marvelous  uni- 
formity was  working  its  way  into  the  consciousness  of  those 
Northern  peoples  who  had  both  overthrown  the  Roman 
civilization  and  been  overwhelmed  by  it,  and  was  the  con- 
trolling power  in  their  lives. 

To  suppose  that  such  an  age  as  this  can  be  propeHy  de- 
scribed as  dark,  is  only  to  invite  attention  to  the  limitations 
of  one's  own  knowledge  and  sympathy.  No  age  was  dark 
in  any  true  sense  that  witnessed  the  assembling  of  scholars 
at  the  feet  of  Alcuin  and  Hrabanus  Maurus,  thiat  saw  the 
rise  of  imiversities,  of  guilds  and  of  cities,  that  wats  fired  by 
the  enthusiasm  and  the  zeal  of  St.  Dominic  and  St.  Fran- 
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dSf  that  gave  birth  to  the  story  of  the  Cid,  of  the  Holy 
Graily  of  the  Nibeliingen  Lied,  and  the  divine  comedy  of 
Dante,  that  witnessed  those  triumphs  of  Gothic  architec- 
ture that  still  delight  each  eye  that  rests  upon  them,  or  that 
knew  the  Constitutions  of  Clarendon,  the  Magna  Charta 
and  the  legal  Commentaries  of  Bracton.  Such  an  age  as 
this  is  perhaps  not  one  with  which  any  century  since  the 
17th  stands  in  close  sympathy,  but  it  is  neither  a  dark  age 
nor  a  middle  age.  It  has  significance  and  value  of  its  own. 
It  witnessed  the  preparation  of  the  mind  of  Europe  for 
what  was  to  come,  and  it  is  not  poor  but  rich  in  evidences  of 
culture  and  reflection.  This  is  particularly  true  in  the 
domains  of  philosophy  and  of  literature.  The  student  of 
philosophy  does  not  overlook  fhis  fact 

Any  study  of  philosophy  that  is  worth  while  will  lay 
strong  emphasis  on  a  knowledge  of  the  historical  develop-* 
ment  of  philosophic  thought.  It  will  dwell  upon  the  in- 
fluence of  philosophy  upon  the  activities  of  men,  from  the 
time  of  its  crude  beginnings  by  the  shores  of  Virgil's 

—Salis  placidi  xmltum  fluctusqiie  qvietos 

to  the  crowded,  hastening,  electric-bound  world  of  today. 
For  the  history  of  philosophy  is  in  fact,  as  Professor  Fer- 
rier  once  said  it  was,  "philosophy  itself  taking  its  time, 
and  seen  through  a  magnifying  glass."  Against  the  back- 
ground of  the  centuries  man's  efforts  to  grasp  and  to  ex- 
plain Totality,  of  which  he  is  a  part,  stand  out  in  splendid 
illumination.  The  two  greatest  and  most  enduring 
adiievements  are  easily  seen  to  have  been  the  work  of  the 
Greek  and  the  Grcrman  minds.  The  cosmological  method 
of  the  one  end  the  psychological  method  of  the  other,  when 
brought  together  in  synthesis,  offer  us  the  deepest  insights 
of  whidi  humanity  has  yet  been  capable.  The  Greek  and 
the  German  languages  are  the  most  adequate  to  the  ezpres- 
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sion  of  philosophic  thinking,  for  the  reason  that  these  lan- 
guages mirror  the  powers  and  characteristics  of  the  racial 
groups  that  brought  them  into  being.  In  making  their 
weighty  contributions  to  philosophy,  the  Greek  and  the 
Grcrman  peoples  evolved  language-forms  competent  to 
give  expression  to  their  prof oundest  thoughts.  Their  four 
diief  representatives— Plato,  Aristotle,  Kant,  Hegel- 
tower,  like  moimtain  peaks  above  the  plain,  over  all  others 
who  have  given  voice,  in  systematic  form,  to  man's  highest 
intellectual  aspirations.  St.  Augustine,  St.  Thomas  Aqui- 
nas, Spinoza,  and  perhaps  also  Descartes,  follow  a  little 
distance  behind.  No  others  have  climbed  so  far  up  the  Hill 
Difficulty  as  these. 

To  grasp  in  fullest  significance  the  movement  of  eon- 
temporary  thought,  and  to  pass  judgment  upon  it  with 
some  approach  to  a  proper  sense  of  proportion,  the  student 
must  know  his  Kant.  Max  Miiller's  phrase  was  a  good 
one:  '^Kant's  language  is  the  lingua  franca  of  modem 
philosophy.''  It  is  not  too  much  to  say  that  without  an 
imderstanding  of  Kant  the  door  to  a  just  appreciation  of 
modem  thought  is  closed.  The  reason  for  this  judgment 
is  that  the  adequacy  of  most  modem  thinking  is  to  be  tested 
primarily  by  the  method  it  pursues,  and  Kant  is  the  great 
reformer  of  philosophical  method.  One  may  watch  the 
justly  emphatic  Empiricism  of  Bacon  march  straight  for- 
ward to  its  logical  conclusion  in  the  almost  unlimited  Scep- 
ticism of  Hume.  On  the  other  hand,  one  may  see  clearly 
enough  how  the  rationalistic  method  which  commended  it- 
self to  Descartes  developed  of  necessity  into  the  full- 
fledged  and  all-inclusive  Dogmatism  of  Christian  WolflF. 
The  two  conflicting  methods,  Empiricism  and  Rationalism, 
resulted,  at  the  end  of  something  more  than  a  himdred 
years,  in  two  mutually  contradictory  sets  of  conclusions, 
Scepticism  and  Dogmatism.    Eadi  might  abuse  the  other, 
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but  neither  could  refute  the  other.  An  absolute  deadlock 
was  presented  by  the  thought  of  the  18th  century  as  it 
found  expression  on  the  one  hand  chiefly  in  England,  and 
on  the  other  hand  chiefly  in  (Tcrmany.  To  break  this  dead- 
lock there  was  need  of  some  new  method  which  could 
mediate,  so  to  speak,  between  the  extremes  of  Empiricism 
and  Rationalism.  That  method  is  the  critical  method  of 
Immanuel  Kant.  The  story  of  his  own  intellectual  devel- 
opment, the  steps  by  which  he  climbed  up  f  jrom  one  point 
of  view  in  philosophy  to  a  higher  and  more  inclusive  one, 
until  finally  he  produced  the  Kritik  der  reinen  Vemwnft, 
is  one  of  the  most  instructive  and  illuminating  in  the  whole 
history  of  human  thinking.  The  student  who  has  really 
come  to  an  understanding  of  Kant,  his  method,  and  his 
contribution  to  philosophy,  is  ready  for  any  task  that  re- 
flection can  put  upon  him. 

It  is  said  of  Kant  that  he  used  to  tell  his  students  at 
Konigsberg  that  he  sought  to  teach  them,  not  philosophy, 
but  how  to  think  philosophically.  This  view  of  the  teadi- 
ing  of  philosophy,  which  I  hold  to  be  the  correct  one,  is  the 
reason  why  students  of  philosophy,  particularly  beginners, 
should  concern  themselves  with  the  works  of  the  genuine 
masters  of  philosophic  thinking,  and  not  waste  their  time 
and  dissipate  their  energies  upon  the  quasi-philosophical 
and  the  frivolously-philosophical  writing,  chiefly  modem 
and  largely  contemporary,  which  may  be  not  inappro- 
priately described  as  involving  Great  Journeys  to  the 
Homes  of  Little  Thoughts  I 

The  clever  intellectual  posing  and  attitudinizing  of 
Nietzsche,  whose  body  and  mind  alike  were  sorely 
stricken  with  illness,  is  only  a  travesty  upon  philosophy. 
The  curiously  barren  efforts  of  Haeckel,  when  he  leaves 
the  field  of  science  in  which  he  is  an  adept,  are  but  little 
better.    Even  the  form  of  philosophy  called  Pragmatism, 
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for  which  the  great  names  of  Oxford,  Hanrard  and  Co- 
lumbia are  academic  sponsors,  and  which  when  unfolded 
to  the  man  in  the  street  leads  him  to  howl  with  delight  be- 
cause  he  at  last  imderstands  things,  should  come  late  and 
not  early  in  a  student's  philosophical  reading.  A  back- 
ground of  considerable  philosophical  knowledge  wiU  aid 
in  giving  to  it  a  just  appreciation.  There  are  critics  who 
have  the  fear  that  Pragmatism,  in  its  attempt  to  be  both 
profound  and  popular,  may,  forgetful  of  the  ancient  warn- 
ing of  Plautus,  suffer  from  attempting  to  blow  and  to 
swallow  at  the  same  time. 

The  English  and  American  student  of  philosophy  is  in 
no  small  measure  handicapped  by  the  fact  that  there'is  so 
little  genuinely  first-class  philosophical  writing  in  the  Eng- 
lish language.  The  Anglo-Saxon  and  Anglo-Celtic  peo- 
ple have  expressed  themselves  in  much  noble  poetry  and  in 
political  institutions  of  the  greatest  value  and  importance, 
but  their  positive  contributions  to  constructive  philosoph- 
ical thinking  have  been  meager.  They  have  at  times  of- 
fered the  obstacle  of  sharp  criticism  and  unsatisfied  scep- 
ticism to  the  progress  of  obscure,  extreme  and  unsound 
tendencies  in  philosophic  thinking,  but  the  stones  that  they 
have  laid  upon  the  permanent  structure  of  philosophy  are 
few.  Of  writers  in  English  during  the  last  decades  of  the 
19th  century,  the  two  Cairds,  the  two  Wallaces,  Green  and 
Harris  stand  almost  alone  in  their  ability  to  reach  really 
exceptional  heights  in  the  task  of  philosophic  criticism  and 
interpretation.  They  have  all  enjoyed  the  advantages  of 
what  is  so  conspicuously  lacking  in  most  contemporary 
writing  on  philosophy,  namely,  broad  and  deep  philosoph- 
ical scholarship.  After  the  human  race  has  been  at  work 
on  its  chief  problem  for  thousands  of  years,  the  man  who 
ignores  all  that  has  been  accomplished  and  is  consumed 
with  an  ambition  to  be  original,  is  pretty  certain  to  end  by 
being  simply  queer. 
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It  would  be  a  grateful  task,  did  opportunity  offer,  to 
point  to  some  of  the  conclusions  of  philosophy  which  seem 
to  me  to  be  the  surest:  to  show  that  nothing  less  than  an 
eternal  moral  order  will  satisfy  our  deepest  human  needs 
or  our  loftiest  human  aspirations,  an  eternal  moral  order 
which  is  the  final  test  of  all  theories  and  explanations;  to 
urge  the  significance  of  the  testimony  of  the  human  heart 
to  our  dependence  on  a  higher  power,  testimony  voiced 
alike  in  the  opening  verses  of  the  poem  of  Lucretius 
written  while  Csesar  lived  and  TuUy  spoke,  and  in  the 
sweet  and  tender  music  of  Cardinal  Newman's  Lead^ 
Kindly  Light,  of  Lord  Tennyson's  Crossing  the  Bar,  and 
of  Rudyard  Kipling's  Recessional,  testimony  recorded 
boldly  and  ineffaceably  in  the  countless  sainted  lives  that 
have  been  lived  on  this  earth;  to  read  the  lesson  of  man's 
unconquerable  optimism,  his 

—trust  that  somehow  good 
WiUbe  the  final  goal  of  iU 

which,  despite  all  temptations,  has  thus  far  kept  him  from 
framing  any  scheme  for  education,  politics  or  society  upon 
the  hjrpothesis  that  the  influences  making  for  evil  in  the 
world  will  finally  conquer;  to  make  plain  the  full  meaning 
of  the  dictum  of  Hegel  that  "the  whole  of  philosophy  is 
nothing  but  the  study  of  specific  forms  or  types  of  imity," 
and  to  illustrate  the  principle  of  Spinoza  that  "a  thing  has 
only  so  much  reality  as  it  possesses  power";  to  bring  evi- 
dence to  prove  the  fact  that  philosophy  does  for  the 
thought  which  combines  and  imifies  things  what  science 
does  for  the  facts  or  things  combined  and  unified;  to  trace 
the  hand  of  philosophy  in  architecture,  in  painting  and 
sculpture,  in  poetry  and  in  the  political  and  religious  insti- 
tutions that  mankind  has  made;  to  follow  down  the  course 
of  events  in  the  Western  World  and  to  illustrate  how  true 
is  the  saying  of  Thucydides  that  history  is  philosophy 
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learned  from  examples;  to  indicate  the  dose  relations  be- 
tween philosophy  and  the  logic  which  is  mathematics,  rek- 
tions  felt  or  suspected  by  Pythagoras  and  Plato,  by  Des- 
cartes and  Spinoza,  by  Leibnitz  and  Kant,  and  to  suggest 
ways  in  which  mathematics  can  and  does  lead  from  sdenoe 
to  philosophy  and  binds  them  together;  to  reveal  the  laws 
of  evolution  as  significant  and  vital  principles  in  philos- 
ophy long  before  the  sciences  of  nature  discovered  and 
proved  the  existence  of  the  same  or  similar  laws  in  their 
own  sphere;  to  throw  light  upon  the  deepest  cleavage 
known  to  history— that  between  Orient  and  Occident— by 
contrasting  the  civilization  based  upon  a  philosophy  that 
cannot  account  for  or  explain  independent  individuals, 
that  holds  any  appearance  of  such  to  be  Maya,  illusion,  and 
that  longs  for  return  to  and  absorption  in  Nirvana,  with 
that  civilization  which  is  based  upon  a  philosophy  that 
does  accoimt  for  and  explain  independent  individuals,  and 
that  calls  on  them  to  exert  and  develop  themselves  to  the 
utmost  in  order  to  approach  nearer  to  intellectual  and 
moral  perfection.  All  this,  and  much  more,  philosophy 
endeavors  to  teach. 

More  than  seventy  years  ago  De  Tocqueville  expressed 
the  opinion  that  in  no  country  in  the  civilized  world  is  less 
attention  paid  to  philosophy  than  in  the  United  States. 
At  that  time  he  was  right,  but,  f ortimately,  he  is  right  no 
longer.  Philosophy  is  now  vigorously  prosecuted  among 
us.  Wordsworth's  "y^^^s  that  bring  the  philosophic 
mind,"  are  bringing  it  in  some  measure  to  us.  We  must 
cultivate  and  encourage  that  philosophic  mind,  for  we  are 
sorely  in  need  of  it  to  bring  unity  into  our  knowledge,  to 
install  securely  principle  in  the  judgment-seat  before 
which  conflicting  practices  are  the  contentious  litigants,  to 
gain  a  sense  of  proportion  and  a  point  of  view  in  the  study 
of  history  and  of  nature,  and  to  set  final  foot  on  tl)e  head 
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of  the  dragon  Philistinism  that  everjrwhere  assails  worth 
in  the  name  of  "that  which  works."  Perhaps  we  may  ven- 
ture even  to  cherish  the  hope  that,  in  Victor  Hugo's  well- 
known  phrase,  Ceci  tuera  celat 

We  need  philosophy,  too,  to  aid  us  to  gain  that  even 
mind  in  things  severe  that  Horace  counsels,  and  to  help 
us  to  see  life  steadily  and  see  it  whole,  as  Matthew  Arnold 
sang  of  Sophocles.  The  modem  world  has  sat  at  the  feet 
of  the  ancient  world  for  a  long  time,  but  it  has  not  yet 
learned  all  that  the  ancient  world  has  to  teach. 

To  carry  into  science  and  philosophy  the  presuppositions 
of  uncritical  knowledge  is  to  lead  ourselves  into  curious 
vagaries  and  contradictions,  unless  we  can  rise  above  or 
outgrow  such  presuppositions.  Education  is  in  no  small 
measure  preparing  the  way  for  the  intellectual  life  and 
pointing  to  it.  Those  who  cannot  enter  in  at  its  gates  are 
doomed,  in  Leonardo  da  Vinci's  words,  to  "possess  neither 
the  profit  nor  the  beauty  of  the  world."  For  them  life 
must  be  short,  however  many  its  years,  and  barren,  however 
plentiful  its  acts.  Their  ears  are  deaf  to  the  call  of  the  in- 
dwelling Reason  and  their  eyes  are  blind  to  all  the  mean- 
ings and  the  values  of  human  experience.  Where  there  is 
no  vision,  the  people— and  the  university— perish  1 
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In  attempting  to  give  a  view  of  the  present  state  of  his 
science— a  view  that  shall  be  fairly  objective  and  free  from 
the  bias  of  his  own  particular  interests— the  psychologist 
encounters  a  peculiar  difficulty  in  that  the  camp  of  his  fel- 
lows is  divided.  Two  standards  are  displayed;  two  parties 
are  in  the  field;  and  their  relations  are  not  always  so 
friendly  as  might  be  expected  of  soldiers  in  a  common 
cause.  Such  divisions  are  indeed  not  imknown  in  the  other 
sciences.  The  descriptive  and  the  dynamic  phases  of  a  sub- 
ject, the  study  of  structure  and  the  study  of  function,  fre- 
quently divide  the  workers  between  them,  and  sometimes 
those  who  hold  to  the  one  despise  the  other.  The  line  of 
cleavage  is  sharper  in  psychology  than  elsewhere:  those 
who  define  psychology  as  the  science  of  consciousness— 
the  "morphology  of  consciousness,"  as  one  has  put  it- 
maintain  that  any  study  which  does  not  contribute  to  the 
description  of  conscious  life  lies  beyond  the  pale  of  the 
science;  whereas  to  those  who  define  it  as  the  science  of 
those  functions  of  the  organism  which  are  roughly  desig- 
nated as  mental,  the  examination  of  the  consciousness  at- 
tending these  functions,  though  valuable  and  suggestive, 
does  not  lie  at  the  root  of  the  matter.  This  strife  is  indeed 
carried  on  more  at  the  level  of  theoretical  discussion  than  at 
that  of  practical  investigation,  for  those  who  work  at  spe- 
cial problems  are  apt  to  approach  them  from  both  sides. 
There  are  then  two  general  problems  of  psychology,  and 
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two  general  methods,  one  appropriate  to  each  problem. 
Consciousness  affords  a  rich  variety  of  phenomena,  which 
tempt  the  scientifically  inclined  observer  to  describe  and 
classify  them.  Even  as  the  variety  of  plants,  with  their 
gradations  of  likeness  and  difference,  led  the  naturalist  to 
descriptive  and  systematic  botany,  so  the  multitude  of  sen- 
sations and  emotions,  of  memories  and  fancies,  thoughts, 
desires  and  decisions  was  sure,  in  time,  to  entice  those  who 
were  gifted  both  with  scientific  curiosity  and  with  a  self- 
observant  temper  into  an  effort  at  setting  down  these  mul- 
tifarious appearances  in  some  kind  of  order.  The  method 
appropriate  to  such  studies  was  imposed  by  the  nature  of 
the  case.  As  we  can  not  enter  directly  into  the  conscious- 
ness of  otu*  fellows,  each  observer  must  examine  his  own, 
by  introspection.  And  not  all  self -observation  is  entitled 
to  be  called  introspection.  Since  a  thing  can  be  observed 
only  when  it  is  present,  the  observer  of  conscious  facts  must 
have  those  facts  within  him  at  the  moment  of  observation. 
He  must  serve  simultaneously  as  the  observer  and  as  the 
generator  of  the  thing  observed.  This  creates  a  diflBculty 
for  the  introspectionist  which  is  practically  very  great,  and 
theoretically  insurmountable.  Comte  went  so  far  as  to 
assert  that  it  made  psychology  impossible.  The  subject 
and  the  object  of  an  observation  can  not  be  the  same,  he 
said.  I  can  not  divide  myself  into  two  persons  or  agents, 
one  of  whom  does  something  which  the  other  notes.  And 
without  such  a  division,  self -observation  is  impossible,  for 
if  I  do  anything,  I  am  occupied  with  doing  it  and  not  with 
observing  it,  whereas  if  I  set  myself  to  observe,  there  is 
nothing  doing  to  be  observed. 

The  antinomy  of  the  introspective  method  is  however  not 
quite  so  sharp  in  practise  as  the  philosopher  has  asserted. 
If  it  were,  you  could  not  even  state  with  confidence  that 
the  speaker's  voice  was  audible  to  you.  And  much  more 
than  this  is  possible.    You  can  be  sure  whether  the  word 
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'^antinomy"  gave  rise  in  you,  a  moment  ago,  to  a  prompt 
feeling  of  recognition,  or  to  some  hesitancyand  disaffection 
towards  the  speaker.  That  introspection  is  to  some  degree 
possible  arises  from  the  fact  that  the  consciousness  of  a 
moment  is  not  an  indivisible  unit,  but  has  parts.  More 
than  one  process  may  simultaneously  go  on  in  it,  and  one 
of  the  simultaneous  processes  may  consist  in  observation. 
Some  persons  frequently  have  the  feeling  of  a  division 
within  them,  one  part  being  engaged  in  watching  what  the 
other  is  doing. 

But  the  diflSculty  of  introspection  is  only  half  overcome 
by  this  doubleness  of  consciousness,  for  the  processes  that 
go  on  simultaneously  are  not  without  influence  on  each 
other;  they  often  interfere  with  each  other's  completeness 
and  efficiency.  If  the  process  to  be  observed  is  easy  and 
the  observation  also  easy,  little  confusion  need  result;  but 
when  the  process  to  be  observed  is  complex  or  absorbing, 
as  in  the  case  of  an  emotion  or  difficult  task,  it  becomes 
hard  to  maintain  the  attitude  of  the  scientific  observer;  and  i 
in  so  far  as  the  observer's  attitude  is  maintained,  it  is  doubt- 
ful whether  the  other  process  runs  its  normal  course.  Thus 
the  introspective  psychology  of  the  emotions  is  more  prop- 
erly the  psychology  of  the  emotions  while  psychologizing. 

Some  help  comes  to  us  here  from  the  existence  of  a 
"primary  memory,"  from  the  readiness  with  which  an  ex- 
perience can  be  recalled  before  it  has  fairly  passed  out  of 
consciousness.  Just  as  the  words  of  a  speaker  linger  for  a 
while,  and  may,  as  it  were,  be  forcibly  haled  back  before 
they  are  fully  gone,  to  receive  more  careful  attention  than 
they  got  at  first,  so  even  a  poignant  emotion  may  suggest, 
as  it  starts  to  fade  away,  that  here  is  the  opportunity,  so 
long  desired,  of  making  an  interesting  observation.  Such 
a  suggestion  would  hardly  occur  to  anyone  but  a  psy- 
chologist, and  not  to  him  as  often  as  might  be  desired. 

In  spite  of  these  mitigating  circumstances— the  possi- 
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bility  of  two  simultaneous  processes  in  consciousness  and 
of  primary  memory— the  case  of  introspection  is  a  hard 
one,  and  many,  even  psychologists,  are  disposed  to  regard 
its  results  as  seldom  reaching  the  standard  of  scientifically 
observed  facts. 

When,  in  the  middle  of  the  last  century,  a  few  psycholo- 
gists believed  the  time  had  come  for  the  introduction  of 
experiment,  they  did  not  aim  to  substitute  a  new  method 
for  that  of  introspection,  but  to  provide  conditions  under 
which  introspection  could  be  more  precise.  One  improve- 
ment consisted  simply  in  making  it  first  hand,  in  substi- 
tuting definite  observations  for  vague  impressions  derived 
from  past  experience.  The  older  psychology— distinctly 
an  armchair  science— had  been  in  reality  less  introspective 
than  retrospective.  The  net  result  of  past  experience  had 
been  relied  on,  and  no  need  had  been  felt  for  going  back  to 
the  individual  instances.  Single  observations,  recorded  on 
the  spot,  form  the  basis  of  modern  psychology.  We  no 
longer  accept  a  general  conclusion  unless  we  are  shown  the 
individual  recorded  instances  on  which  it  rests. 

Along  with  recorded  observations  go  repeated  observa- 
tions. The  variability  of  conscious  events  is  so  great  that 
it  is  never  safe  to  depend  on  single  instances.  For  a  similar 
reason,  it  is  now  felt  to  be  unsafe  to  rely  on  the  introspec- 
tion cf  a  single  observer.  In  the  earlier  days,  which  now 
seem  to  us  days  of  happy,  easy  confidence,  when  the  psy- 
chologist had  made  an  observation  on  himself,  he  said,  not 
"I  do  so  and  so,"  but  "We  do  so  and  so,"  never  doubting 
that  other  minds  would  do  the  same  as  his.  Such  confi- 
dence is  now  known  to  be  misplaced.  The  varying  self- 
observations  of  many  minds  must  be  collated,  and  their 
agreements,  if  any,  separated  out  from  the  mass  of  dis- 
agreement, before  arriving  at  a  description  which  shall 
have  a  claim  to  universal  validity. 

These  reforms  have  made  introspection  more  conscien- 
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tious,  and  necessity  has  also  made  it  more  modest.  It  can 
not  hope  to  grasp  the  whole  of  a  conscious  event  in  a  single 
observation.  The  attention  of  the  observer  must  be 
focused  on  some  definite  and  often  minute  point.  He 
must  not  attempt  to  describe  his  experience  in  full,  but  to 
answer  the  simple  question,  "Do  you  observe  this— yes  or 
no?"  Such  observations  are  minute,  microscopic  almost, 
and  attempts  are  made  to  make  them  genuinely  micro- 
scopic in  some  such  way  as  the  following.  Besides  the 
observer,  in  whom  the  conscious  process  is  to  be  aroused,  a 
second  person  is  present  as  the  conductor  of  the  experi- 
ment, a  sort  of  stage  manager.  He  prepares  the  apparatus 
and  other  externals,  and  sets  the  observer  some  task,  such 
as  the  comparison  of  two  physical  stimuli  as  to  their  in- 
tensity, diu-ation,  pleasureableness;  or  it  may  be  some  in- 
tellectual problem  is  to  be  solved.  But,  instead  of  letting 
the  observer  alone  till  the  task  is  finished,  he  interrupts  him 
in  its  midst,  and  questions  him  regarding  the  consciousness 
present  at  that  stage.  Now  ordinarily,  with  the  naked 
eye  of  introspection,  we  attend  so  little  to  the  way  we  feel 
while  performing  a  mental  task,  to  the  consciousness 
which  intervenes  between  the  grasping  of  the  question  and 
the  appearance  of  the  answer,  that  we  could  give  little  ac- 
count of  it.  By  the  intervention  of  the  manager  of  the 
experiment,  it  becomes  possible  to  catch  some  of  the  fleet- 
ing consciousness  ere  it  disappears  and  so  to  reveal  details 
which  would  otherwise  remain  hidden. 

By  such  devices,  introspection  can  be  made  to  give  data 
of  sufficient  precision  for  scientific  use;  but  the  data  are  of 
a  minute  and  technical  sort,  and  fail  to  satisfy  the  natural 
curiosity  of  man  as  to  the  deeper  and  higher  things  in  ex- 
perience—the absorbing  emotions  or  the  flights  of  imagi- 
nation. In  short  the  complaint  is  made  that  experimental 
psychology  is  lacking  in  human  interest;  and  should  not 
psychology,  of  all  subjects,  possess  human  interest?    The 
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psychologist  too  would  wish  to  rise  to  these  noble  themes, 
but  he  feels  that  he  could  not  as  yet  deal  properly  with 
them.  He  is  comforted  by  the  thought  that  the  excep- 
tional may  really  be  less  important  than  the  ordinary  run 
of  experience,  for  the  purposes  of  a  science  of  conscious- 
ness. As  history  shows  a  tendency  to  descend  from  the 
heroic  to  the  routine  in  the  experience  of  the  race,  believing 
that  only  thus  can  the  past  be  truly  revealed,  so  psychol- 
ogy, driven  largely  by  the  necessities  of  its  method,  has 
already  made  a  similar  descent*  It  might  well  be  ex- 
pected, therefore,  that  an  inventory  of  the  results  of  in- 
titospective  psychology  would  be  rather  a  dry  and  technical 
affair,  unsuited  to  the  present  occasion.  Let  me  try,  how- 
ever, to  set  forth  a  few  results  which  may  have  some 
interest.  A  definition  is  first  necessary.  A  "moment"  in 
psychology— not  necessarily  a  "psychological  moment"— 
is  so  much  of  consciousness  as  seems  to  be  simultaneously 
present;  the  present  moment  of  consciousness  is  so  much 
experience  as  is  being  got  now— just  now.  Formerly, 
under  the  influence  of  physical  analogies  and  of  the  dogma 
of  the  unity  and  simplicity  of  the  mind,  the  moment  was 
conceived  as  a  point,  a  moving  point  to  be  sure,  and  a  point 
that  changed  in  quality  as  it  moved,  but  a  point  in  time, 
leaving  its  past  instantly  behind  it,  and  a  point  in  breadth, 
admitting  of  no  simultaneous  plurality.  Introspection, 
under  experimental  control,  reveals  no  such  mathemati- 
cally perfect  atom  of  consciousness.  The  moment  is  ex- 
tended in  at  least  two  dimensions.  It  is  extended  in  time. 
Absurd  as  it  may  seem  to  speak  of  the  present  moment  as 
reaching  back  a  little  way  into  the  past  and  even  forward 
a  little  into  the  future,  this  must  not  deter  us  from  de- 
scribing consciousness  as  we  find  it.  So  described,  the 
present  moment,  though  it  has  a  center  corresponding 
somewhat  with  the  mathematical  present,  contains  also  a 
dying  away  of  events  that  have  just  passed  the  center,  and 
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a  coming  in  of  events  that  have  not  yet  reached  the  center. 
The  shadows  which  coming  events  cast  before  them  in 
consciousness  are  partly  of  tiie  nature  of  expectancies,  and 
partly  due  to  the  imperfect  perception  of  events  which 
have  already  happened  but  are  only  beginning  to  take  hold 
of  us.  We  live  a  fraction  of  a  second,  or  more,  behind  the 
time,  and  can  never  catch  up,  because  time  is  always 
needed  for  a  new  event  to  win  the  center  of  consciousness 
from  the  old  event  that  holds  it.  The  center  of  the  felt 
present,  the  thing  which  most  occupies  the  field,  is  always 
a  little  behind  the  newest  thing  in  consciousness.  Nor 
does  the  old  event,  which  gives  way  to  the  new,  drop  in- 
stantly out  of  sight;  it  lingers,  gradually  dying  away;  it 
remains  as  something  which  is  passing  but  is  not  yet  wholly 
past. 

That  the  conscious  moment  has  another  dimension  be- 
sides its  length  in  time  is  also  dear  to  introspection.  A 
plurality  of  items  may  coexist  within  it;  the  contrary  doc- 
trine was  not  founded  on  empirical  observation. 

Yet  the  moment  is  not  a  bare  sum  of  discrete  items.  It 
shows  internal  organization.  The  items  are  related  to 
each  other;  they  tend  to  be  grouped  into  wholes.  A  series 
of  sounds,  physically  of  equal  intensity  and  with  equal  in- 
tervals between  them,  is  not  heard  as  such.  Some  of  the 
sounds  receive  a  subjective  accent,  and  some  of  the  intervals 
are  subjectively  lengthened,  with  the  result  that  the  series 
seems  to  have  a  rhythmic  form.  So,  a  jumble  of  dots  on  a 
plain  background  are  seen  as  if  grouped.  The  grouping 
may  change  on  continued  examination;  but,  at  any  one  mo- 
ment, the  dots  are  organized  in  a  certain  form.  However 
disconnected  the  items  presented  at  a  moment  may  be  as 
physical  facts,  they  are  almost  sure  to  appear  in  conscious- 
ness as  fused,  contrasted,  grouped  or  in  some  way  related 
to  each  other. 

The  moment  is  centered  about  some  item  which  is  tem- 
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porarily  the  most  prominent;  it  occupies,  as  we  say,  the 
focus  of  attention,  while  other  items  lie  more  to  the  margin 
of  inattention.  If  one's  mind  is  centered  on  a  speaker's 
thought,  then  the  peculiarities  of  his  voice  or  appearance, 
the  appearance  of  others  near  him  or  in  more  distant  parts 
of  the  room,  extraneous  noises,  and  one's  own  bodily  feel- 
ings, may  still  be  marginally  present  in  one's  conscious- 
ness; though  unimportant  intellectually,  the  blend  of  these 
obscure  components  of  consciousness  has  its  significance  as 
constituting  the  emotional  undercurrent  of  the  moment. 

One  moment  shades  off  into  another;  no  exact  bound- 
aries appear  between  them.  Their  sequence  is  not  like  a 
succession  of  separate  views,  but  each  dissolves  into  the 
next.  Professor  James,  in  a  chapter  which  is  among  the 
most  successful  efforts  at  introspective  description,  dis- 
cards the  old  metaphors  of  a  chain  or  train  of  ideas  as  en- 
tirely inadequate,  and  substitutes  the  figure  of  a  "stream 
of  thought."  He  also  calls  attention  to  the  existence  of 
conscious  transitions  or  modulations  from  one  prominent 
idea  to  the  next,  the  transitions  consisting  in  a  variety  of 
feelings  of  expectancy  and  relationship.  From  all  this  it 
will  be  seen  that  present  conceptions  of  conscious  process 
differ  widely  from  the  cut-and-dried  schemes  which  were 
current  a  generation  or  less  ago. 

An  important  result,  along  quite  a  different  line,  came 
out  of  Galton's  inquiry  into  the  mental  imagery  of  va- 
rious persons.  When  he  asked  them  to  think  of  some 
familiar  scene,  some  reported  that  a  picture  of  the  scene 
arose  within  them,  and  appeared  before  the  mind's  eye 
almost  as  if  present  to  sense.  Others  had  much  less  of 
this  pictorial  consciousness;  still  others  reported  an  en- 
tire absence  of  any  such  thing.  Though  they  recalled  the 
scene  to  mind,  and  were  prepared  to  describe  it,  they  did 
not  picture  it  to  the  inner  sense.  The  same  individual 
differences  appear  in  the  process  of  recalling  auditory, 
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olfactory  and  tactile  experience.  It  is  the  existence  of  great 
individual  differences  in  the  consciousness  of  the  same 
facts  which  gives  interest  to  this  result.  Men  may  com- 
pare notes  regarding  what  they  have  experienced,  and 
agree  as  to  the  material  facts,  while  nevertheless  their 
modes  of  being  conscious  of  the  recalled  facts  are  ex- 
tremely diverse. 

A  number  of  recent  studies  of  the  consciousness  attend- 
ing important  mental  functions,  such  as  judgment,  rea- 
soning and  voluntary  action,  have  come  to  negative  conclu- 
sions which  yet  have  their  value  from  one  point  of  view. 
There  appears  to  be  no  definite  sort  of  consciousness  ap- 
propriate to  each  of  these  functions,  no  introspective  mark 
or  differentia  of  each.  Given  the  starting  point  of  a  mental 
performance  and  its  outcome,  we  can  not  infer  what  con- 
sciousness intervened.  This  is  true  even  of  the  simple 
case,  familiar  in  the  laboratory,  in  which  two  sense  stimuli, 
one  following  the  other,  are  to  be  compared  in  intensity. 
The  old  conception  of  the  process  was  that  when  the  second 
stimulus  came,  an  image  of  the  first  reciwred  to  mind;  the 
two  were  held  up  side  by  side  in  consciousness  and  their 
likeness  or  difference  read  off.  Experiment  shows,  how- 
ever, that  though  this  is  sometimes  true,  more  often  the 
judgment  of  likeness  or  difference  arises  immediately 
on  the  presentation  of  the  second  stimulus,  without  any 
renewed  consciousness  of  the  first.  Such  results  show  that 
conscious  process  is  more  fluid  and  less  diagrammatic  than 
is  assmned  by  those  who  work  out  logical  schemes  of  what 
it  must  be.  They  show  too  that  consciousness  can  not  be 
known  by  its  fruits.  You  can  not  infer  what  consciousness 
must  be  from  its  objective  manifestations,  nor  even  can 
you,  keeping  wholly  within  the  stream  of  conscious  events, 
infer  what  has  gone  before  from  what  follows.  Each  bit 
of  consciousness  must  be  known,  if  at  all,  by  direct  observa- 
tion. 
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Facts  like  these  make  it  seem  impossible  to  employ  an 
objective  method  in  psychology.    Many  students  of  the 
subject,  in  short  one  of  the  two  great  parties  into  which 
psychologists  are  divided,  repelled  by  the  difficulties  and 
the  treacherousness  of  introspection,  have  resorted  to  the 
examination  of  objective  facts  connected  more  or  less  di- 
rectly with  mental  life.    Some  have  gone  so  far  as  to  assert 
that  only  by  such  means  could  scientijSc  information  re- 
garding the  mind  be  reached.     As  examples  of  sudi 
studies  may  be  mentioned  folk  psychology,  which  examines 
language,  myth  and  literature,  art,  customs  and  institu- 
tions, with  the  object  of  inferring  back  from  the  products 
of  mental  activity  to  the  character  of  the  activity.    We 
have  also  animal  and  child  psychology,  which  endeavor  to 
deal  with  minds  incapable  of  reporting  introspective  ob- 
servations.   Here  belongs  as  well  a  large  part  of  the  work 
done  in  experimental  psychology,  for  often  the  person 
experimented  on  does  not  serve  strictly  as  an  observer  of 
his  inner  consciousness,  but  has  simply  to  react  in  some 
assigned  way  to  a  situation  which  is  presented  to  him.    He 
may  have  simply  to  move  his  finger  as  quickly  as  he  sees  a 
certain  light,  or  to  move  his  right  forefinger  when  red  is 
shown  him  and  his  left  forefinger  when  green  is  shown 
him,  or  he  may  have  to  name  a  presented  object  as 
promptly  as  possible,  or  answer  a  given  word  by  another 
word  standing  in  some  assigned  relation  to  it.    He  is  not 
asked  to  observe  his  consciousness  during  the  process,  but 
simply  to  react.    In  another  line  of  experiment,  the  per- 
son examined  is  presented  with  two  weights  differing  but 
slightly,  and  is  asked  to  say  which  is  the  heavier.    He  is 
not  asked  to  describe  the  contents  of  his  consciousness  dur- 
ing his  process  of  judging,  but  simply  to  judge.     Or 
again,  in  an  experiment  on  memory,  he  is  given  a  list  of 
disconnected  words  or  syllables,  which  he  studies  till  he 
can  repeat  them  in  proper  order;  a  day  later  he  is  tested  to 
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see  how  much  of  the  list  he  retains.  He  is  not  asked  to 
describe  his  subjective  experiences  while  learning  or  recall- 
ing these  words,  but  is  merely  required  to  learn  and  recall 
them. 

Many  similar  experiments  have  been  carried  on  in  psy- 
chological laboratories,  and  have  been  received  by  the 
introspectionists  with  no  great  applause.  They  denounce 
the  method  as  unpsychological.  "You  are  not  attaining  to 
a  description  of  consciousness  by  this  means/'  they  say; 
and,  in  the  light  of  the  facts  alluded  to  a  few  moments  ago, 
they  are  clearly  right.  From  the  examination  of  a  paint- 
ing, for  example,  you  can  not  tell  what  was  in  the  mind  of 
the  painter  when  he  conceived  his  work;  it  might  seem  that 
he  must  have  had  before  him  a  mental  picture  of  which  the 
existing  painting  is  a  copy;  but  among  the  painters  who 
have  been  asked  regarding  this,  some  have  denied  that 
such  a  mental  image  was  present,  and  even  that  they  had 
the  power  of  forming  a  mental  image.  When  we  abeady 
know  a  form  of  consciousness,  its  objective  manifestations, 
and  the  regularity  of  the  connection  between  them,  we 
can  of  course  infer  with  some  degree  of  probability  from 
the  manifestation  back  to  the  condition  of  consciousness. 
But  we  must  first  know  consciousness. 

From  all  this  it  becomes  clear  why  the  introspective 
psychologist  accuses  the  objective  psychologist  of  sailing 
under  false  colors.  He  may  be  studjring  something,  and 
doubtless  is,  since  he  gets  results  which  display  consider- 
able regularity  and  precision,  but  he  is  not  studjring,  con- 
sciousness, and  if  psychology  is  the  science  of  conscious- 
ness, he  is  no  psychologist.  The  introspective  psychologist 
dubs  him  a  "psycho-physicist,"  or  a  "gnoseologist,"  or  a 
sort  of  physiologist;  and  mollified  by  the  verbal  distinc- 
tion, goes  his  way,  leaving  the  objective  student  to  go  his. 
The  choice  of  words  need  not  detain  us  here.  The  thing 
to  notice  is  that  a  large  share  of  those  who  call  themselves 
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psychologists  are  concerned  with  the  facts  which  can  be 
found  by  the  objective  method.  Of  what  nature,  then,  are 
these  facts?  The  objective  wing  has  not  taken  mudi 
trouble  to  justify  its  position  formally;  but  I  think  it  fair 
to  say,  after  an  examination  of  the  detailed  problems 
which  they  set  themselves,  that  they  are  looking  for  the 
facts  of  mental  function,  that  they  are  seeking  the  causes 
and  conditions  of  mental  performances,  in  short  that  their 
study  is  dynamic.  They  are  not  trying  to  describe  con- 
sciousness, but  to  unearth  the  causal  relations  which  obtain 
among  mental  performances  and  between  them  and  their 
physical  conditions  and  manifestations. 

It  should  be  noted  that  the  introspective  method  has  not 
much  to  tell  of  the  causal  relations  of  the  conscious  events 
which  it  studies.  For  one  thing,  consciousness  is  not  a 
closed  system.  Physical  stimuli  are  always  breaking  into 
it  from  outside,  and  its  own  processes  are  constantly  leak- 
ing away  through  motor  channels.  The  dynamics  of 
consciousness  could  no  more  be  discovered  by  confining 
attention  to  consciousness  itself  than  the  laws  of  plant 
growth  could  be  made  out  by  studying  the  plant  in  isola- 
tion from  the  soil,  air  and  sunlight.  But,  what  is  rather 
surprising,  consciousness  not  only  fails  to  reveal  the  ex- 
ternal factors  which  determine  the  course  of  thought,  it 
does  not  even  reveal  with  any  completeness  the  internal  or 
cerebral  conditions  of  thought,  as  the  following  simple 
experiment  illustrates. 

Set  yourself  to  add  pairs  of  numbers— the  one-place 
numbers  will  do  as  well  as  any.  As  each  pair  is  presented, 
the  sum  immediately  occurs  to  mind.  But  now  diange 
the  problem:  set  yourself  to  multiply  pairs  of  numbers; 
then  the  appearance  of  a  pair  straightway  calls  up  the 
product.  In  one  case  you  are  *set'  or  adjusted  for  addition, 
and  turn  out  sums ;  in  the  other  you  are  set  or  adjusted  for 
multiplication,  and  timi  out  products.    Since  the  numbers 
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given  may  be  the  same  in  the  two  cases,  and  yet  lead  to 
different  results,  it  is  clear  that  the  mental  adjustment  has 
much  to  do  with  your  reaching  the  right  answers  so 
promptly.  But  now  interrupt  yourself  in  the  midst  of 
such  a  series  of  operations,  and  ask  what  consciousness  you 
have  of  this  set  or  adjustment  which  is  causally  so  im- 
portant. Usually  you  will  find  nothing— nothing,  at  least, 
more  definite  than  a  feeling  of  readiness  for  what  is  com- 
ing—nothing characteristic  of  the  exact  problem  which 
you  are  prepared  to  solve.  And,  on  the  other  hand,  you 
may  find  many  things  which  probably  have  nothing  to  do 
with  the  mental  performance  in  question— sensations, 
images  and  tinges  of  emotion  which  only  happen  to  be 
there  at  the  same  time.  It  is  clear  that  conscious  process 
does  not  correspond  closely  with  mental  process,  if  by  the 
latter  term  is  meant  the  process  that  leads  to  some  mental 
result— a  perception,  a  recollection,  an  invention,  a  prefer- 
ence, a  decision,  the  solution  of  a  problem.  He  who  would 
trace  the  dynamic  process  by  which  such  results  are  reached 
can  not  content  himself  with  the  introspective  method, 
though  it  may  indeed  give  him  valuable  suggestions. 

It  is  this  sort  of  task  which  is  taken  up  by  those  psy- 
chologists who  use  the  objective  method.  The  essence  of 
the  method  consists  in  arousing  a  certain  type  of  reaction  to 
a  given  situation,  the  conditions  being  standardized,  and 
the  reaction,  as  far  as  possible,  reduced  to  quantitative 
terms.  The  conditions  are  now  varied  in  accordance  with 
some  definite  plan,  and  the  corresponding  changes  in  the 
reaction  are  noted.  The  relation  of  the  changes  in  re- 
sponse to  the  changes  in  the  conditions  is  the  important 
thing.  For  example,  it  is  desired  to  discover  how  the 
sense  of  sight,  which  at  first  thought  seems  incapable  of 
giving  anjrthing  more  than  two-dimensional  pictures,  such 
as  might  be  accurately  represented  in  a  colored  photo- 
graph, nevertheless  enables  us  to  judge  of  the  third  dimen- 
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sion,  of  the  distance  of  objects  from  us.  Introspection 
does  not  reveal  the  factors  which  determine  the  judgment 
Several  possible  factors  are  suggested,  as  hypotheses  are 
suggested  in  any  science;  such  as  perspective,  haze,  the 
presence  of  intervening  objects,  and  the  slightly  differing 
views  of  the  same  object  which  are  had  by  the  two  eyes. 
To  investigate  the  importance  of  intervening  objects  as 
a  factor  in  determining  the  judgment,  we  remove  them, 
placing  the  person  examined  in  a  dark  room  with  only  one 
spot  of  light  visible,  the  distance  of  which  he  has  to  judge. 
We  find  that  he  does  so  very  badly;  we  then  restore  some 
of  the  intervening  objects  and,  finding  his  judgment  im- 
proved, we  conclude  that  the  presence  of  intervening  ob- 
jects is  a  factor  in  the  judgment  of  distance.  Similarly, 
to  examine  the  importance  of  binocular  vision,  we  compare 
the  accuracy  of  the  judgment  with  one  and  with  both  eyes; 
and  finding  it  superior  with  both,— finding  also  that  the 
stereoscope,  which  presents  to  the  two  eyes  slightly  differ- 
ent views  corresponding  to  what  each  would  see  in  looking 
at  the  object,  gives  a  strong  impression  of  solidity  and 
distance,— we  infer  that  the  judgment  of  distance  is 
based  largely  on  this  diflFerence  between  the  two  fields  of 
view. 

It  is  the  task  of  the  djmamic  psychologist  to  devise 
means  by  which  to  control  the  conditions  under  which 
a  mental  operation  is  performed  and  by  which  to  gauge 
the  character  and  success  of  the  operation.  For  control- 
ling the  conditions  a  great  number  of  special  devices  are 
employed,  which  can  not  easily  be  sunmiarized  in  a  few 
words.  For  gauging  the  success  of  the  operation,  meas- 
urement can  be  applied  in  three  ways  at  least,  as  to  its 
speed,  its  accuracy  and  what  may  perhaps  be  called  its 
force  or  energy.  As  examples  of  the  measurement  of  the 
energy  of  mental  activity  may  be  mentioned  the  deter- 
mination of  the  number  of  items  of  a  given  kind  that  can 
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be  grasped  at  a  single 'glance— the  number  being  found 
to  increase  greatly  when  the  items  are  related  in  easily 
perceived  ways— or  of  the  amount  that  can  be  memorized 
at  a  single  reading.  More  common  are  measurements  of 
speed  and  accuracy.  The  older  classics  of  experimental 
psychology  are  largely  devoted  to  the  accuracy  of  sense 
discrimination  and  to  the  speed  of  simple  mental  processes. 
The  speed  is  valuable  as  affording  an  index  of  the  com- 
plexity and  diflSculty  of  the  mental  operation. 

In  recent  years,  the  center  of  gravity  of  investigation 
has  shifted  from  perception  to  the  motor  processes  and 
especially  to  the  central  processes,  such  as  association, 
memory  and  the  effects  of  practise  or  training.  Eye  move- 
ments, important  to  psychology  because  of  their  connec- 
tion with  theories  of  space  perception  and  of  appreciation 
of  beauty  of  form,  and  with  the  act  of  reading,  have  been 
recorded  photographically  by  psychologists,  with  rather 
striking  and  important  results.  Many  facts  are  being 
disclosed  regarding  the  conditions  of  greatest  efficiency  in 
memorizing,  and  regarding  the  laws  of  retention  and  re- 
call. In  the  older  work,  the  improvement  of  a  function 
with  practise  was  principally  a  disturbing  factor,  since  it 
created  difficulty  in  the  way  of  comparing  repeated  obser- 
vations on  the  same  person.  Of  late,  the  practise  effect 
has  aroused  interest  for  its  own  sake.  The  person  tested 
repeats  the  same  performance  time  after  time  under  the 
same  conditions,  his  success  being  measured.  Almost  any 
performance  will  serve  as  the  subject  matter  of  the  experi- 
ment, since  all  improve  with  practise,  though  in  unequal 
measure. 

The  results  may  be  presented  graphically  in  a  "practise 
curve,"  which,  much  after  the  fashion  of  the  temperature 
curve  of  physicians  or  the  curves  of  barometric  pressure 
and  wind  velocity  put  out  by  the  weather  bureau,  shows 
the  changes  in  efficiency  of  the  f  imction  with  the  progress 
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of  training.  Much  might  be  said  of  the  results  of  this 
line  of  study.  If  we  analyze  the  lack  of  precision  of  a 
performance  into  its  variability,  by  virtue  of  whidi  the 
successive  repetitions  diflFer  irregularly  among  themselves, 
and  its  constant  error,  by  virtue  of  which  all  the  repetitions 
differ  in  the  same  direction  from  the  truly  successful  per- 
formance, then  it  appears  that  repetition  will  by  itself 
reduce  the  variability,  but  will  not  eliminate  the  constant 
error,  which  can  only  be  trained  out  by  checking  up  the 
performance  against  the  standard  of  success.  Only  repe- 
tition gives  regularity;  only  correction  conduces  to  perfec- 
tion. When  the  standard  of  success  is  not  very  high, 
corrected  practise  leads  to  speedy  perfection.  When  the 
operation  is  difficult  or  the  standard  of  success  high,  as  in 
telegraphy,  the  improvement,  at  first  rapid,  becomes  dis- 
couragingly  slow,  but  after  several  months  of  continued 
practise,  may  take  a  sudden  rise,  leading  to  a  condition  of 
passable  proficiency,  after  which  further  gain  is  slower  and 
slower,  as  the  "physiological  limit"  of  the  individual  for 
that  performance  is  reached.  But  experiment  has  also 
shown  that  the  physiological  limit  is  seldom  reached,  or 
closely  approached,  in  the  usual,  non-experimental  condi- 
tions of  the  practise  of  a  trade  or  profession.  Type-setters, 
after  ten  to  twenty  years  of  experience,  were  thought  by 
a  certain  investigator  to  be  suitable  subjects  for  an  experi- 
ment in  which  it  was  desirable  that  the  subjects  should 
have  reached  their  utmost  efficiency.  When  the  experi- 
ment was  begim,  an  immediate  rise  was  noted — which  by 
itself  was  not  surprising.  What  was  surprising  was  that 
after  this  sudden  jump,  due  to  the  increased  stimulus  of 
the  test,  there  came  a  gradual  rise,  a  practise  curve,  in  fact, 
on  top  of  ten  to  twenty  years  of  practise.  Similar  results 
have  appeared  in  other  lines  of  work.  Under  the  condi- 
tion of  a  practise  experiment,  a  German-English  vocabu- 
lary can  be  learned  with  considerably  greater  speed— and 
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apparently  also  retained  better— than  in  the  ordinary  con- 
ditions of  school  or  private  learning.  The  stimulating 
influence  of  the  experimental  conditions  lies  in  part  in  the 
fact  that  the  individual  has  a  measure  of  his  success,  and 
in  part  in  the  competitive  stimulus;  he  competes  not  only 
with  others— a  sort  of  competition  which  is  usually  un- 
equal—but also  with  himself.  Herein  appears  a  contrast 
between  introspective  and  dynamic  studies:  whereas  the 
conditions  of  an  introspective  observation  interfere  to  some 
degree  with  the  process  which  is  observed,  an  experiment 
in  dynamic  psychology  is  apt  to  arouse  the  fimction  ex- 
ercised to  its  full  activity.  The  practical  value  of  these 
results  both  to  the  educator  and  to  any  man  in  the  conduct 
of  his  life  and  business  is  obvious.  If  one's  work  can  be 
made  an  experiment,  and  the  success  of  it  measured  and 
recorded,  a  great  gain  in  eflSciency  may  be  expected. 

Much  of  the  newer  and  more  exact  work  in  one  of  the 
most  flourishing  departments  of  psychology,  that  which 
examines  the  mental  capacities  of  various  orders  of  ani- 
mals, depends  for  its  method  on  the  study  of  the  practise 
effect.  The  questions  whether  an  animal  can  learn,  how 
fast,  how  much,  and  by  what  means,  are  fundamental. 
Considerable  revision  in  our  conceptions  has  been  brought 
about  lately  by  the  discovery  that  even  protozoans  can  be 
taught,  that  their  behavior  is  modifiable  by  experience.  At 
the  other  end  of  the  scale,  tests  show  that  the  primates  are 
nearest  to  man,  not  only  in  anatomy,  but  as  well  in  fertility 
and  quickness  of  learning,  while  still  the  highest  forms 
which  have  so  far  been  carefully  studied  are  inferior  to 
the  human  infant  of  the  age  of  one  year.  The  anthropoid 
apes  have  not  as  yet  received  the  attention  they  deserve. 
The  method  has  been  employed  in  endeavoring  to  answer 
the  vexed  question  regarding  the  reason  of  animals.  Most 
of  the  discussion  of  this  topic  rested,  till  quite  recently,  on 
anecdotes  rather  than  on  experiment.    The  defect  of  the 
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anecdotal  method  is  that,  though  the  animal  is  known  to 
have  learned,  no  observations  have  been  made  as  to  how 
he  learned.    It  may  be  asserted  that  no  movement  what- 
ever, however  skilled  and  however  adaptive,  can  prove  rea- 
son in  its  performer,  in  the  absence  of  knowledge  as  to 
how  the  movement  was  acquired.    The  most  wonderfully 
skilled  and  adaptive  of  all  movements  are  inherited,  not  ac- 
quired, by  the  individual.  The  practise-curve  method  gives 
at  least  negative  information  in  the  following  way :  \Miat- 
ever  may  be  the  full  definition  of  reason,  it  is  clear  that 
in  practical  use  it  involves  grasping  the  essential  f eatm« 
of  the  situation— essential,   that  is,  for  the  purpose  in 
hand— and  reacting  to  this  feature  in  neglect  of  the  un- 
essential.   Place  a  human  being  in  a  cage  from  which  he 
can  escape  by  some  concealed  mechanism,  and  his  first 
eflForts  will  of  necessity  be  blind  experimenting,  resulting 
finally  in  accidental  success.    Replace  him  in  the  cage,  and 
in  the  course  of  a  number  of  trials  he  will  observe  by  what 
means  his  success  comes,  and  will  from  that  instant  drop 
all  his  unsuccessful  gropings  and  do  only  the  one  thing 
needful.    No  such  moment  of  insight  is  revealed  in  the 
process  by  which  a  dog  or  cat  learns  most  of  his  tricks, 
and  in  the  case  of  the  monkey,  though  the  process  of  learn- 
ing is  rapid  when  the  trick  is  simple  enough,  there  is  in 
more  difficult  cases  no  sign  of  a  moment  of  comprehen- 
sion.   The  difference  may  however  be  a  matter  of  degree— 
of  the  degree  of  complexity  which  the  different  species  are 
capable  of  grasping.    When  the  thing  to  be  learned  is  so 
simple  as  the  mere  location  of  an  object  that  causes  pain, 
it  can  be  learned  by  a  mouse  in  one  or  two  trials.    Harder 
tasks,  such  as  pulling  a  string,  which  a  cat  learns  only  by 
a  long  and  gradual  process,  are  learned  in  a  few  trials  by 
a  monkey.     A  still  more  diflScult  performance,  as,  for 
example,  the  opening  of  a  door  by  a  combination  of  sim- 
ple acts  which  must  be  done  in  a  certain  order,  can  hardly 
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if  at  all  be  taught  to  a  cat,  and  to  a  monkey  only  by  a  slow 
process  like  that  seen  in  the  cat  in  learning  the  pulling  of 
a  string,  while  an  adult  man  learns  it  in  from  two  to  six 
trials.  But  there  are  tasks  yet  more  complicated  and  re- 
condite, which  even  man  learns  only  by  the  slow  and 
gradual  process— a  process  in  which  the  essentials  of  suc- 
cess are  never  recognized,  though  success  is  finally  attained 
by  the  gradual  and  unnoticed  elimination  of  false  moves. 
Examples  of  this  process  in  man  are  seen  in  the  acquisition 
of  high  skill  in  singing  or  playing  the  violin,  or  in  handling 
the  sword  or  tennis  racquet.  Insight  is  not  entirely  absent 
here,  but  insight  alone  does  not  do  the  work,  as  is  seen 
from  the  fact  that  perfect  form  results  only  from  the  slow 
accretions  of  constant  practise. 

Besides  animal  psychology,  the  most  cultivated  among 
what  may  be  called  the  outlying  fields  of  psychology  are 
the  genetic  and  the  pathological.  Progress  is  being  made 
in  tracing  the  rate  of  growth  of  the  capacities  of  the  in- 
dividual, in  correlating  mental  with  physical  growth,  and 
in  assigning  to  hereditary  endowment  on  the  one  hand  and 
to  experience  and  training  on  the  other  their  contributions 
to  the  superiority  or  inferiority  of  the  individual  to  his 
fellows— the  preponderance  certainly  seeming  to  lie  on  the 
side  of  heredity.  In  mental  pathology,  a  vast  amoimt  of 
preliminary  prospecting  has  been  done  by  physicians,  and 
the  ground  prepared  for  more  rigorous  observation  and 
experiment,  which  has  indeed  been  begun,  particularly 
with  neurotic  patients,  hysterical  neurasthenic  and  epi- 
leptic. 

Abnormal  psychology  is  in  large  measure  an  application 
of  the  science  for  the  practical  ends  of  diagnosis,  of  sug- 
gesting modes  of  treatment  and  of  testing  their  success. 
It  is  hoped,  not  only  that  the  results  of  psychology  may 
help  towards  the  understanding  of  mental  abnormalities, 
but  that  the  methods  of  psychology  may  prove  capable  of 
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adaptation  to  the  needs  of  those  who  require  quantitative 
tests  of  mental  condition. 

The  principal  application  of  psychology  is,  at  present, 
to  education.  Such  work  as  that  above  mentioned  on 
practise  and  learning  has  an  obvious  bearing  on  the  prob- 
lems of  the  schoolroom,  while  some  of  the  broader  results 
of  genetic  psychology  are  germane  to  the  task  of  those 
who  arrange  the  courses  of  study.  But,  as  with  the  appli- 
cations to  medicine,  it  is  not  simply  the  results  of  psy- 
chology that  should  prove  fruitful  in  education;  it  is  still 
more  to  be  hoped  that  the  empirical  and  experimental 
method  may  spread  over  from  the  one  to  the  other.  Edu- 
cation must  become  a  science  on  its  own  account — an  ex- 
perimental science— related  to  psychology  somewhat  as 
engineering  is  related  to  physics,  or  agriculture  to  botany. 
With  so  much  experience  as  he  gets  of  the  great  differ- 
ences in  result  that  sometimes  follow  from  slight  dianges 
in  the  conditions,  the  psychologist  would  be  the  jBrst  to 
admit  that  the  conclusions  reached  in  his  laboratory  ought 
not  to  be  carried  over  without  discrimination  into  the 
schoolroom.  The  problems  of  education  must  finally  be 
solved  by  experimentation  within  the  educational  field. 

With  much  the  same  reserve  the  psychologist  ap- 
proaches the  possibility  of  applying  his  science  to  other 
fields,  such  as  business— in  which,  for  example,  the  con- 
ditions of  successful  advertising  form  clearly  a  psycho- 
logical problem— and  such  as  the  practise  of  law.  The 
courtroom  teems  with  problems  which  are  not  simply 
psychological  in  the  vague  sense  that  they  are  concerned 
with  mental  processes,  but  are  such  as  can  be  attacked  by 
methods  that  have  been  worked  out  in  psychology.  The 
reliability  of  testimony,  the  influence  of  leading  questions 
on  the  reliability  of  the  answers,  the  relative  merits  of  judge 
and  jury  as  devices  for  establishing  questions  of  fact,  are 
fit  subjects  for  an  experiment,  the  main  point  of  whidi 
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would  be  to  insure  that  the  facts  regarding  which  the  testi- 
mony is  to  be  given  be  certainly  known  in  advance  to  the 
experimenter.  Some  work  has  already  been  done  by 
psychologists  in  collaboration  with  professors  of  law  on 
the  reliability  of  the  testimony  of  eye-witnesses;  and  rather 
a  surprising  degree  of  imreliability  has  been  disclosed. 
Not  only  is  there  a  large  percentage  of  omissions,  but  there 
is  a  smaller  but  still  considerable  percentage  of  positive 
as^rtions  of  what  did  not  take  place.  It  is  almost  impos- 
sible for  anyone  to  witness  an  event  without  forming  to 
himself  some  conception  of  its  inner  meaning  and  reading 
this  meaning  into  the  event  as  he  sees  and  as  he  remembers 
it;  and  as  a  false  meaning  may  very  readily  be  read  into 
events,  the  testimony  will  be  correspondingly  vitiated. 
Such  general  criticism  as  is  implied  in  this  result  is  perhaps 
of  no  great  practical  value;  and  in  fact  the  legal  profes- 
sion has  not  received  this  incipient  irruption  of  psychology 
into  law  with  any  great  show  of  enthusiasm.  But  when 
the  experiment  is  carried  into  details,  and  the  varying  re- 
liability of  testimony  to  different  classes  of  facts  and  by 
different  classes  of  persons  is  assigned— when,  for  ex- 
ample, it  is  found  that  the  time  occupied  by  an  event  is 
judged  very  poorly,  that  inherently  probable  and  com- 
monplace events  are  less  reliably  reported  than  inherently 
improbable,  or  that  the  reliability  of  a  person's  testimony 
bears  no  very  close  relation  to  the  confidence  with  whidi 
he  gives  it— it  would  seem  that  the  results  were  capable  of 
application.  Here  again,  however,  the  conclusions  ob- 
tained in  the  laboratory  need  to  be  retested  in  the  sphere 
where  they  are  applied. 

It  is  the  hope  of  psychology  that  her  results  may  prove 
capable  of  application  in  the  work  of  her  sister  sciences, 
especially  zoology,  anthropology,  sociology  and  every 
science  that  has  to  do  with  human  or  animal  behavior.  She 
comes  in  contact  with  still  other  sciences,  especially  with 
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physics,  from  which  she  derives  much  of  her  technical 
equipment;  with  mathematics,  from  which  she  derives  the 
statistical  methods  that  are  necessary  in  much  of  her  work; 
and  even  with  astronomy,  which  gave  the  impetus  to  one 
of  her  earliest  problems,  that  of  reaction  time  and  the  per- 
sonal equation.  But  it  is  to  philosophy  and  physiology 
that  the  relations  of  psychology  are  particularly  interest- 
ing. Psychology  has  sprung  from  each  of  them,  though  not 
exactly  from  their  imion.  Both  philosophy  and  medicine 
have  been  called  mothers  of  the  sciences,  and  psychology 
filially  owns  the  relationship  in  each  case.  The  philo- 
sophical parentage  is  of  long  standing,  the  medical  or 
physiological— for  in  this  instance  it  is  fair  to  identify  the 
two— dates  from  the  last  century.  In  spite  of  these  his- 
torical dependences,  psychology  has  the  right  to  an 
independent  standing  as  a  science.  The  close  relation  of 
philosophical  and  psychological  interests  can  easily  be 
over-emphasized.  Philosophy  is  not  specially  dependent  on 
psychology;  it  needs  the  data  of  psychology,  but  it  needs 
equally  the  data  of  the  other  sciences.  Nor  is  the  depend- 
ence of  psychology  on  philosophy  peculiarly  close.  Every 
science  has  its  metaphysics,  its  presuppositions  and  ulti- 
mate questions  the  proof  or  solution  of  which  is  not  ap- 
proached by  the  methods  appropriate  to  that  science.  The 
fact  that  students  of  psychology  seem  particularly  prone 
to  become  worried  over  such  questions  is  probably  to  be 
explained  by  the  historical  association  of  the  two  sciences, 
and  is*  a  tendency  rather  to  be  deprecated  than  encouraged. 
In  the  actual,  immediate,  concrete  work  of  his  science,  the 
psychologist  is  no  more  concerned  with  metaphysical  ques- 
tions than  is  the  chemist  or  the  zoologist. 

The  relation  of  psychology  to  physiology  is  of  a  differ- 
ent kind.  Physiology  is  not  only  occupied  with  applying 
physics  and  chemistry  to  the  living  organism— which  is  no 
doubt  its  main  business— but  also,  finding  certain  organs 
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the  function  of  which  can  not  as  yet  be  stated  in  physical 
and  chemical  terms,  namely,  the  sense  organs  and  the  brain, 
and  yet  wishing,  for  the  sake  of  completeness,  to  state  the 
fimctions  of  these  organs  as  well  as  may  be,  it  has  had 
recourse  to  methods  which  do  not  differ  appreciably  from 
those  of  psychology,  depending  as  they  do  on  the  reactions 
and  self -observation  of  the  conscious  subject.  Thus  the 
provinces  of  the  two  sciences  overlap  to  quite  an  extent; 
and  there  are  those  who  will  have  it  that  psychology,  in 
so  far  as  it  amounts  to  anything,  is  but  a  part  of  physi- 
ology. The  practical  answer  to  this  is  that  physiologists 
will  not  usually  investigate  such  things  as  the  peculiarities 
of  memory  and  imagination.  Were  it  not  for  the  psychol- 
ogist, the  problems  of  mental  action  would  remain  un- 
studied. He  comes  in  to  fill  the  gap  left  by  physiology 
because  of  the  high  development  of  its  physical  and  chemi- 
cal technique  and  the  engrossing  success  which  that  tech- 
nique is  meeting. 

But  is  this  gap  more  than  temporary?  If  the  goal  of 
the  physiologist  were  attained,  and  all  organic  functions 
were  dissected  and  accurately  stated  in  physical  and  chemi- 
cal terms,  would  there  be  anything  left  for  the  psychol- 
ogist to  say?  Would  not  his  cruder  statements  become 
obsolete,  as  the  vague  outlines  of  a  landscape  seen  in  the 
morning  twilight  lose  their  significance  in  the  full,  clear 
view  of  day? 

Socrates,  one  of  the  founders  of  psychology,  as  he  sat 
in  prison  with  his  disciples,  waiting  for  the  jailer  to  bring 
him  the  fatal  draught  of  hemlock,  alluded  to  the  difference 
between  the  physiological  and  the  psychological  points  of 
view  in  some  such  terms  as  these:  "What  should  we  think 
of  a  person  who,  when  he  endeavored  to  explain  the  causes 
of  my  actions,  should  proceed  to  explain  that  I  sit  here 
because  my  body  is  made  up  of  bones  and  muscles:  .  .  . 
and  as  the  bones  are  lifted  at  their  joints  by  the  contrac- 
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tion  or  relaxation  of  the  muscles,  I  am  able  to  bend  my 
limbs,  and  that  is  why  I  am  sitting  here  in  a  curved  pos- 
ture; •  .  .  and  should  give  a  similar  explanation  of  my 
talking  with  you,  which  he  would  attribute  to  sound,  and 
air,  and  hearing,  and  ten  thousand  other  causes  of  the  same 
sort;  forgetting  to  mention  the  true  cause,  which  is,  that 
the  Athenians  have  thought  fit  to  condemn  me,  and  accord- 
ingly I  have  thought  it  better  and  more  right  to  remain 
here  and  undergo  my  sentence?" 

The  modem  psychologist  would  not  think  so  lightly  of 
the  physiological  explanation;  he  recognizes  in  it  one  of 
the  worthiest  goals  of  scientific  endeavor.  But  he  would 
still  maintain  that  the  psychological  interpretation  of  con- 
duct has  its  proper  place.  The  distinction  is  not  properly 
that  between  mechanism  and  teleology;  for  a  motive,  to  the 
psychologist,  is  a  cause  among  causes.  The  difference  is 
essentially  one  of  minuteness;  physiology  being  the  more 
minute  in  its  analysis  of  cause  and  effect.  It  is  related  to 
psychology  much  as  microscopic  is  related  to  gross  anat- 
omy. Now  the  invention  of  the  microscope  has  not  made 
the  sight  of  the  naked  eye  valueless,  even  for  scientific  pur- 
poses. Microscopic  anatomy  has  not  supplanted  gross 
anatomy  but  has  simply  been  added  to  it.  In  much  the  same 
way,  the  conception  of  the  geological  ages  is  not  made 
trivial  by  reflecting  that  the  actual  succession  was  one  of 
seconds  and  not  of  ages.  Detailed  maps  of  every  quad- 
rangle in  the  coimtry  do  not  enable  us  to  dispense  with  a 
condensed  map  of  the  whole  country.  The  relations  which 
are  visible  in  the  condensed  map  can  not  be  grasped  from 
the  detailed  maps.  The  relations  brought  out  by  geology 
would  be  lost  sight  of  in  following  second  by  second,  if  that 
were  possible,  the  physical  and  chemical  history  of  the 
earth.  In  a  word,  the  relations  that  appear  in  the  gross 
disappear,  give  place  to  others,  on  a  minuter  view.  A  de- 
tailed view  must  always  be  a  limited  view,  for  no  greater 

28 


assemblage  of  facts  can  be  grasped  in  one  act  of  compre- 
hension when  the  facts  are  minute  than  when  they  are 
broad  and  inclusive.  And  as  time  and  space  are  apparently 
divisible  without  limit,  as  to  omniscience  "a  thousand  years 
are  as  a  day  and  a  day  as  a  thousand  years,"  neither  the 
broad  nor  the  minute  view  can  boast  itself  against  the  other. 
Examine  every  tissue  of  the  body  under  the  microscope,  take 
cognizance  of  every  cell,  its  form  and  relations;  and  you 
still  know  nothing  of  the  facts  taught  by  gross  anatomy. 
Trace  out  each  reaction  of  an  animal,  noting  every  trans- 
formation and  transmission  of  energy  from  the  point  of 
stimulation  to  the  point  of  response,  and  you  still  know 
nothing  of  animal  behavior. 

Quite  akin  to  the  science  of  behavior,  psychology  seeks 
to  trace  the  relations  of  those  rather  gross  fragments  of  the 
imiversal  process  which  we  call  contents  of  consciousness 
and  mental  activities.  Its  dissection  is  less  minute  than 
that  of  physiology,  but  the  relations  which  it  reveals  are 
none  the  less  real,  and  may  be  none  the  less  illuminating. 
Motives,  conduct,  training,  efficiency,  stages  in  the  devel- 
opment and  dissolution  of  the  mind,  will  still  retain  their 
significance  however  minutely  their  inner  mechanism  shall 
be  analyzed  by  physiology;  and  the  relations  between  them 
which  psychology  discovers  and  is  to  discover  will  always 
retain  both  scientific  and  practical  value. 
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METAPHYSICS 


The  first  book  to  bear  the  title  ""Metaphysics"  is  attributed 
to  Aristotle.  If  the  title  described  or  suggested  the  con- 
tents of  the  book,  there  might  have  been  less  confusion  re- 
garding the  nature  of  the  science.  To  some,  however,  it 
means  the  mysterious,  to  others,  the  exceptionally  pro- 
found; while  still  others  see  in  it  an  occasion  for  mirth. 
There  have  been,  consequently,  many  definitions  of  meta- 
physics. The  Century  Dictionary  gives,  among  others,  the 
following:  "The  doctrine  of  first  principles";  "Super- 
natural science;  the  doctrine  of  that  which  transcends  all 
human  experience";  "The  science  of  the  mind  treated  by 
means  of  introspection  and  analysis,  and  not  by  experiment 
and  scientific  observation";  "Any  doctrine  based  upon  pre- 
sumption and  not  upon  inductive  reasoning  and  observa- 
tion"; "An  abstract  and  abstruse  body  of  doctrine  sup- 
posed to  be  virtually  taken  for  granted  in  some  science" ; 
"Used  frequently  with  the  definite  article,  and  generally 
connected  with  unpleasant  associations,  as  being  a  study 
very  dry  and  at  the  same  time  of  doubtful  truth."  To 
these  definitions  might  be  added  that  by  Professor  James: 
"An  unusually  obstinate  attempt  to  think  clearly  and  con- 
sistently." 

Such  variety  of  definition  is  largely  due  to  the  fact  that 
the  title  given  to  Aristotle's  book  was  an  unfortunate 
choice.  It  appears  to  indicate  that  when  you  have  finished 
your  physics,  the  science  which  was  originally  thought  to 
embrace  nature,  you  must  then  pass  beyond  physics  and 
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somehow  cut  loose  from  nature  herself.  After  physics, 
metaphysics;  after  nature,  the  supernatural — that  is  an 
invitation  at  once  to  titanic  effort  and  to  Icarian  folly. 
Metaphysics  came  to  suggest  such  human  possibilities. 
Originally,  however,  the  term  represented  no  more  than 
the  happy  thought  of  an  enterprising  editor.  For,  we  are 
told,  Andronicus  of  Rhodes,  in  the  first  century  B.  C, 
finding  among  the  works  of  Aristotle  a.  number  of  loosely 
connected  writings  which  the  great  Greek  had  neglected 
to  name,  placed  these  writings  after  the  books  on  physics, 
and  named  them  accordingly,  ra  fiera  ra  ^uo-iko,  the  books 
which  come  after  the  books  on  physics.  A  name  whidi 
thus  indicated  only  an  editorial  arrangement  became  the 
name  of  a  department  of  knowledge.  That  is  not  the  only 
time  when  an  editor's  happy  thought  has  been  the  cause  of 
mischief. 

If,  however,  we  turn  from  the  inspiring  title  to  the  writ- 
ings themselves,  illusions  about  the  supernatural  diaracter 
of  metaphysics  tend  to  disappear.  "There  is,''  so  we  are 
told  by  the  Stagirite,  ''a  science  which  investigates  exist- 
ence as  existence  and  whatever  belongs  to  existence  as 
such.  It  is  identical  with  none  of  the  sciences  which 
are  defined  less  generally.  For  none  of  these  professedly 
considers  existence  as  existence,  but  each,  restricting  itself 
to  some  aspect  of  it,  investigates  the  general  aspect  only 
incidentally,  as  do  the  mathematical  sciences."  The  em- 
phasis is  thus  put  by  Aristotle  on  fact  and  on  nature,  but 
it  is  put  on  fact  and  nature  as  we  attempt  to  view  them 
with  at  once  the  least  and  with  the  greatest  restriction: 
with  the  least  restriction,  because  we  are  invited  to  view 
nature  in  the  light  of  her  most  comprehensive  characters; 
with  the  greatest  restriction,  because  we  are  invited  to 
view  her  stripped  of  her  wonderful  diversity. 

In  thus  conceiving  a  science  whose  distinguishing  mark 
should  be  that  it  applies  to  all  existence,  Aristotle  noted  a 
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fact  which  the  history  of  intellectual  progress  has  abun- 
cUintly  illustrated,  the  fact,  namely,  that  knowledge  grows 
in  extent  and  richness  only  through  specialization.  Nature 
herself  is  a  specialized  matter.  She  does  things  by  pro- 
ducing differences,  individuals,  variations.  To  grasp  this 
variety,  a  variety  of  sciences  is  necessary.  Indeed,  as 
Aristotle  estimates  the  achievements  of  his  predecessors, 
he  finds  the  source  of  their  confusion,  inadequacy,  and  limi- 
tation to  lie  in  their  habit  of  regarding  each  his  own  special 
science  as  a  sufiicient  account  of  the  cosmos.  What  they 
said  may  have  been  true  under  the  restrictions  which  their 
limited  field  imposed  upon  their  utterance;  but  it  became 
false  when  it  was  transferred  to  other  fields  differently 
limited.  Following  his  own  illustrations  we  may  say,  for 
instance,  that  the  Pythagoreans  were  quite  right  in  trying 
to  formulate  the  undoubted  numerical  relations  which  ob- 
tain in  nature ;  but  they  were  quite  wrong  if  they  conceived 
arithmetic  to  be  an  adequate  astronomy.  The  soul  may  be 
a  harmony  of  the  body  and  thus  capable  of  numerical  ex- 
pression, but  to  think  one  has  exhausted  its  nature  by  de- 
fining it  as  a  moving  number  is  to  forget  the  natural  limi- 
tations of  inquiry  and  to  make  a  rhetorical  phrase  the 
substitute  for  scientific  insight.  We  may  properly  speak 
of  a  sick  soul  as  out  of  tune,  but  we  should  not  thereby 
become  either  psychologists  or  physicians.  No ;  knowledge 
is  a  matter  of  special  sciences,  each  growing  sanely  as  it 
clearly  recognizes  the  particular  and  specialized  aspect  of 
nature  with  which  it  deals,  but  becoming  confused  when 
it  forgets  that  it  is  one  of  many.  Accordingly  what  we 
call  the  philosophy  of  Aristotle  is  not  a  single  science  to  be 
described  by  a  picturesque  or  a  provoking  name,  but  a 
system  of  sciences  the  members  of  which  should  be  related 
to  one  another  in  the  way  nature  rather  than  desire  permits. 
If  knowledge  increases  thus  through  limitation,  restric- 
tion, and  specialization,  if  science  grows  through  the  mul- 
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tiplication  of  different  sciences,  must  our  iSnal  view  of 
nature  reveal  her  as  a  parceled  and  disjointed  thing?  Is 
the  desire  to  say  something  about  the  universe  as  a  whole 
which  may  none  the  less  be  true  of  it»  is  that  desire  without 
warrant,  something  utterly  to  be  condenuied?  Not; 
thought  Aristotle,  if  that  desire  is  checked  and  controlled 
by  fact.  We  should  indeed  err  if  we  thought  to  attain 
unity  through  any  artificial  combination  of  special  truths, 
or  by  attempting  so  to  reduce  the  diversity  of  the  sciences 
that  their  individual  differences  should  disappear.  Yet  we 
may  approach  unity  through  the  same  method  by  idiich 
the  special  sciences  gain  their  individual  coherence  and 
stabihty,  that  is,  by^limitation  and  restriction  of  field.  All 
things  somehow  exist;  and  because  they  so  obviously  do, 
we  can  never  lose  sight  of  the  fact  that  existence  itself  is  a 
pi-oblem  irrespective  of  the  fact  whether  a  particular  ex- 
istence is  that  of  a  stone,  a  man,  or  a  god.  Particular 
existences  may  carry  us  at  last  to  some  exclusive  and  in- 
alienable core  of  individuality,  hidden  somewhere  and  pos- 
sibly discoverable,  but  existence  itself  is  possessed  by 
nothing  exclusively.  It  is  rather  the  common  feature  of 
everything  that  can  be  investigated,  and  as  such  is  some- 
thing to  be  looked  into.  Whether  such  looking  is  fruitful 
is  a  question  not  to  be  prejudiced.  The  fruitfulness  of  the 
inquiry  depends  upon  the  discovery  whether  existence  as 
such  has  anything  to  reveal.  We  thus  return  to  Aristotle's 
conception  of  a  science  of  existence  as  existence,  a  special- 
ized and  restricted  science,  doing  its  own  work  and  not  that 
of  the  mathematician  or  the  physicist  or  the  biologist,  or 
of  any  other  investigator,  a  science  which  should  take  its 
place  in  that  system  of  sciences  the  aim  of  which  is  to  reveal 
to  us  with  growing  clearness  the  world  in  which  we  live. 
It  was  that  science  which  Andronicus  of  Rhodes  called 
''Metaphysics,"  baptizing  it  in  the  name  of  ambiguity,  con- 
fusion, and  idiosyncrasy. 
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For  me  it  would  be  a  congenial  task  to  devote  the  re- 
mainder of  this  lecture  to  a  detailed  exposition  of  the 
metaphysics  of  Aristotle.  It  would  be  the  more  congenial, 
since  the  lecturer  on  history,  by  making  the  ancients  our 
contemporaries,  has  saved  enthusiasm  for  the  Stagirite 
from  being  condenmed  as  a  mere  anachronism.  To  call 
Aristotle,  as  Dante  is  supposed  to  have  done,  the  master 
of  them  that  know,  even  if  they  know  no  less  than  others, 
is  still  a  privilege  in  the  twentieth  century.  And  this 
privilege  is  the  one  ad  hominem  argument  in  justification 
of  the  study  of  metaphysics  which  I  would  venture  to  sug- 
gest to  an  audience  already  made  somewhat  familiar  with 
the  inadequacies  and  limitations  of  human  knowledge.  As 
the  congenial,  however,  may  not  be  the  appropriate,  I  pro- 
ceed to  sketdi  the  general  bearings  of  metaphysics,  point- 
ing out  how,  beginning  with  analysis  and  description,  it 
tends  to  become  speculative,  and  to  construct  systems  of 
metaphysics  which  aim  at  complete  conceptions  of  the  uni- 
verse and  have  a  certain  relevancy  to  science,  morals,  and 
religion.  Then  I  will  indicate  how  metaphysics,  influenced 
by  modem  idealistic  speculation,  became  arrogant  as  a 
theory  of  knowledge,  and  how  there  are  present  signs  of 
its  return  to  its  ancient  place  as  a  science  coordinated  with 
the  rest  of  knowledge.  In  concluding,  I  will  consider  how, 
with  this  return,  it  finds  a  new  interest  in  the  interpretation 
of  the  process  of  evolution. 

Either  because  Aristotle  developed  his  science  of  exist- 
ence with  so  much  skill  or  because  the  science  is  to  be 
reckoned,  as  he  reckoned  it,  among  those  intellectual  per- 
formances which  are  excellent,  its  unfortunate  name  has 
never  completely  obscured  its  professed  aims  and  restric- 
tions. Too  often,  indeed,  metaphysics  has  been  made  the 
refuge  of  ignorance,  and  inquirers  in  other  fields  have  been 
too  ready  to  bestow  upon  it  their  own  imsolved  problems 
and  inconsistencies.    Many  have  thus  been  led  to  refuse 
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discussion  of  certain  difficulties  for  the  reason  that  they 
are  metaphysical,  a  reason  which  may  indicate  that  one  is 
tired  rather  than  that  one  is  wise.  It  has  even  been  sug- 
gested that  so  long  as  problems  are  unsolved  they  are 
metaphysical.  Even  so,  the  study,  on  account  of  the  com- 
prehensiveness thus  given  to  it,  might  advance  itself,  im- 
posing and  commanding,  a  guarantor  of  intellectual  mod- 
esty. Yet  metaphysicians,  as  a  rule,  have  not  regarded 
their  work  as  that  of  salvation.  They  have  viewed  their 
problems  as  the  result  of  reflection  rather  than  of  emer- 
gency. And  their  reflection  has  ever  seized  upon  the  fact 
that  nature's  great  and  manifold  diversities  do,  none  the 
less,  in  spite  of  that  diversity,  consent  to  exist  together  in 
some  sort  of  tmion,  and  that,  consequently,  some  under- 
standing of  that  unity  is  a  thing  to  attempt.  Metaphysics^ 
therefore,  may  still  adopt  the  definition  and  limitations 
set  for  it  by  Aristotle.  We  may,  indeed,  define  it  in  other 
^  terms,  calling  it,  for  instance,  the  science  of  reality,  but 
our  altered  words  still  point  out  that  metaphysical  interest 
is  in  the  world  as  a  world  of  connected  things,  a  world  with 
a  general  character  in  addition  to  those  specific  characters 
which  give  it  its  variety  and  make  many  sciences  necessary 
for  its  comprehension. 

The  term  "reality,"  however,  is  intellectually  agile.  It 
tends  to  play  tricks  with  one's  prejudices  and  to  lead  desire 
on  a  merry  chase.  For  to  denominate  anything  real  is 
usually  to  import  a  distinction,  and  to  consign,  thereby, 
something  else  to  the  region  of  appearance.  Could  we 
keep  the  region  of  appearance  from  becoming  populated, 
it  might  remain  nothing  more  than  the  natural  negative 
implication  of  a  region  of  positive  interest.  But  reality, 
once  a  king,  makes  many  exiles  who  crave  and  seek  citizen- 
ship in  the  land  from  which  they  have  been  banished.  Tl^ 
term  "reality,"  therefore,  should  inspire  caution  instead 
of  confidence  in  metaphysics— a  lesson  whidi  history  has 
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abundantly  illustrated,  but  which  man  is  slow  to  learn. 
Contrast  those  imposing  products  of  human  fancy  which 
we  call  materialism  and  idealism,  each  relegating  the  other 
to  the  region  of  appearance,  and  what  are  they  at  bottom 
but  an  exalted  prejudice  for  matter  and  an  exalted  preju- 
dice for  mind  ?  And  had  not  their  conflict  been  spectacular, 
as  armies  with  banners,  what  a  pitiable  spectacle  it  would 
have  presented,  since  a  child's  first  thought  destroys  the 
one,  and  every  smallest  grain  of  sand  the  other?  No; 
everjihing  is  somehow  real;  and  to  make  distinctions  with- 
in that  realm  demands  caution  and  hesitation. 

Thus  it  is  that  the  concept  of  reality  has  become  an  im- 
portant theme  in  a  great  part  of  metaphysical  inquiry, 
and  that  a  keen  appreciation  of  its  varieties  is  essential  to 
the  historian  of  metaphysics.  That  science  has  been 
thought  to  suffer  from  a  too  close  scrutiny  into  the  idiosyn- 
crasies of  its  past;  but  being  somewhat  ancient  and  robust, 
and,  withal,  decidedly  human,  it  may  consult  the  reflection 
that  more  youthful  sciences  have  not  always  walked  in 
wisdom's  path,  and  so  bear  its  own  exposure  with  some 
consequent  consolation.  Yet  what  it  has  to  reveal  in  the 
light  of  the  shifting  concept  of  reality  is  significant  indeed. 
For  we  have  come  to  learn  that  to  call  anyihing  real  ex- 
clusively, is  to  imply  a  preference,  and  that  preference  is 
largely  a  matter  of  the  time  in  which  it  is  bom.  It  reflects 
an  age,  an  occasion,  a  society,  a  moral,  intellectual,  or 
economic  condition.  It  does  not  reflect  an  absolute  posi- 
tion which  knows  no  wavering.  For  me,  just  now,  meta- 
physics is  the  most  real  thing  imaginable,  more  real  than 
chemistry  or  the  stock  exchange.  In  displaying  some  en- 
thusiasm for  it,  I  care  not  if  the  elements  revert  to  ether 
or  how  the  market  goes.  To  be  invited  just  now  to  con- 
sider the  periodic  law  or  the  latest  market  quotations, 
would  irritate  me.  An  altered  situation  would  find  me, 
doubtless,  possessed  of  an  altered  preference,  indifferent 
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no  longer  to  another  science  or  to  the  Street     So  much 
does  occasion  determine  preference,  and  preference  reality. 

The  historical  oppositions  in  metaphysics  present  them- 
selves,  therefore,  not  as  a  mass  of  conflicting  and  contra- 
dictory opinions  about  the  absolutely  real,  but  as  a  too 
exclusive  championship  of  what  their  exponents  have  be- 
lieved to  be  most  important  for  their  times.  In  sudi  meta- 
physicians the  enthusiasm  of  the  prophet  has  outrun  the 
disinterestedness  of  the  scientist.  We  may  describe  them 
as  men  of  restricted  vision,  but  we  may  not,  therefore,  con- 
clude that  their  vision  was  not  acute.  Plato  was  not  an 
idle  dreamer,  assigning  to  unreality  the  bed  on  which  you 
sleep  in  order  that  he  might  convince  you  that  the  only 
genuinely  real  bed  is  the  ardietjrpe  in  the  mind  of  God, 
the  ideal  bed  of  which  all  others  are  shadows.  Undoubt- 
edly he  converses  thus  about  beds  in  his  "Republic,"  but 
he  does  not  advise  you,  as  a  consequence,  to  go  to  sleep  in 
heaven.  He  tells  you,  rather,  that  justice  is  a  social  matter 
which  you  can  never  adequately  administer  so  long  as  your 
attention  is  fixed  solely  on  individual  concerns.  You  must 
seek  to  grasp  justice  as  a  principle,  in  the  light  of  whidi 
the  different  parts  of  the  body  politic  may  find  their  most 
fruitful  interplay  and  coordination.  His  metaphysics  of 
the  ideal  was  bom  of  Athens'  need,  but  his  dialogues  re- 
main instructive  reading  for  the  modem  man.  We  may 
conf oimd  him  by  pointing  out  the  obvious  fact  that  men, 
not  principles,  maJi:e  society,  and  yet  accept  his  teadiing 
that  men  without  principles  make  a  bad  society,  exalting 
principles  thus  to  the  position  of  the  eminently  reaL 

Similarly,  he  who  reads  Fichte's  "Science  of  Knowl- 
edge" should  not  forget  that  Fichte  spoke  to  the  Grcrman 
people,  calling  them  a  nation.  And  the  response  he  met 
must  have  seemed,  in  his  eyes,  no  small  justification  of  his 
view  that  reality  is  essentially  a  self-imposed  moral  task. 
And  Spencer,  influenced  by  social  and  economic  reorgani- 
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zation  and  consolidation,  could  force  the  universe  into  a 
formula  and  think  that  he  had  said  the  final  word  about 
reality.  Thus  any  exclusive  conception  of  reality  is  ren- 
dered great,  not  by  its  finality  for  all  times,  but  by  its  his- 
torical appropriateness. 

Such  questions,  therefore,  as.  What  is  real?  Is  there 
any  reality  at  all?  Is  not  everything  illusion,  or  at  least 
part  of  everjiiiing?  and  such  statements  as.  Only  the 
good  is  real.  Only  matter  is  real.  Only  mind  is  real.  Only 
energy  is  real,  are  questions  and  statements  to  be  asked 
and  made  only  by  persons  with  a  mission.  For  reality 
means  either  everything  whatsoever  or  that  a  distinction 
has  been  made,  a  distinction  which  indicates  not  a  differ- 
ence in  the  fact  of  existence,  but  a  difference  in  point  of 
view,  in  value,  in  preference,  in  relative  importance  for 
some  desire  or  choice.  Yet  it  is  doubtless  the  business  of 
metaphysics  to  undertake  an  examination  and  definition 
of  the  different  points  of  view  from  which  those  questions 
can  be  asked  and  those  statements  made.  Indeed,  that 
undertaking  may  well  be  regarded  as  one  of  the  most  im- 
portant in  metaphysics.  The  outcome  of  it  is  not  a  super- 
ficial doctrine  of  the  relativity  of  the  real,  with  the  accom- 
panying advice  that  each  of  us  select  his  own  reality  and 
act  accordingly.  Nor  is  it  the  doctrine  that  since  nothing 
or  everjiliing  is  absolutely  real,  there  is  no  solid  basis  for 
conduct  and  no  abiding  hope  for  man.  That  individualism 
which  is  willful  and  that  kind  of  agnosticism  which  is  not 
intellectual  reserve,  but  which  is  intellectual  complacency, 
have  no  warrant  in  metaphysics.  On  the  contrary,  the 
doctrine  of  metaphysics  is  much  more  obvious  and  much 
more  sane.  It  is  tiiat  existence,  taken  comprehensively, 
is  an  affair  of  distinctions;  that  existence  is  shot  through 
and  through  with  variety. 

But  this  is  not  all.  Metaphysics  discovers  in  the  fact  of 
variety  a  reason  for  the  world's  onward  movement.    For 
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a  world  without  variety  would  be  a  world  eternally  still, 
unchanged  and  unchanging  through  all  the  stretciies  of 
time.  We  might  endow  such  a  world  with  unlimited  power, 
capable,  if  once  aroused,  of  a  marvelous  reaction;  but  un- 
less there  existed  somewhere  within  it  a  difference,  no 
tremor  of  excitement  would  ever  disturb  its  endless  slum- 
ber. All  the  sciences  teach  this  doctrine.  Even  logic  and 
mathematics,  the  most  static  of  them  all,  require  variables, 
if  theii*  formulations  are  to  have  any  significance  or  appli- 
cation. Knowledge  thus  reflects  the  basal  structure  of 
things.  And  in  this  fact  that  differences  are  fundamental 
in  the  constitution  of  our  world,  we  discover  the  reason  why 
all  those  systems  of  metaphysics  eventually  fail  whidi  at- 
tempt to  reduce  all  existence  to  a  single  type  of  reality 
devoid  of  variety  in  its  internal  make-up. 

The  variety  in  our  world  involves  a  further  doctrine. 
While  all  varieties  as  such  are  equally  real,  they  are  not 
all  equally  effective.  They  make  different  sorts  of  differ- 
ences, and  introduce,  thereby,  intensive  and  qualitative 
distinctions.  The  onward  movement  of  the  world  is  thus, 
not  simply  successive  change,  but  a  genuine  development 
or  evolution.  It  creates  a  past  the  contents  of  wfaidi  must 
forever  remain  what  they  were,  but  it  proposes  a  future 
where  variety  may  still  exercise  its  difference-making  func- 
tion. And  that  is  why  we  human  beings,  acting  our  part 
in  some  cosmic  comedy  or  tragedy,  may  not  be  indiffer^it 
to  our  performance  or  to  the  preferences  we  exalt.  The 
future  makes  us  all  reformers,  inviting  us  to  meddle  with 
the  world,  to  use  it  and  change  it  for  our  ends.  The  invi- 
tation is  genuine  and  made  in  good  faith,  for  all  man's 
folly  is  not  yet  sufficient  to  prove  it  insincere.  That  is  why 
it  has  been  easy  to  believe  that  God  once  said  to  man:  "Be 
fruitful  and  multiply,  and  replenish  the  earth,  and  subdue 
it;  and  have  dominion  over  the  fish  of  the  sea,  and  over  the 
fowl  of  the  air,  and  over  every  living  thing  that  moveth 
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upon  the  earth."  That  is  why,  also,  willful  individualism 
and  complacent  agnosticism  have  no  warrant  in  meta-  > 
physics.  Since  all  things  are  equally  real,  but  all  not 
equally  important,  the  world's  evolution  presents  itself  as 
a  drift  towards  results,  as  something  purposeful  and  in- 
tended. While  we  may  not  invoke  design  to  explain  this 
relative  importance  of  things,  the  world's  trend  puts  us 
under  the  natural  obligation  of  discovering  how  it  may  be 
controlled,  and  enforces  the  obligation  with  obvious  penal- 
ties. Thus  willfulness  receives  natural  punishment  and  y^ 
the  universe  never  accepts  ignorance  as  an  excuse. 

It  seems  difficult,  therefore,  not  to  describe  evolution  as 
a  moral  process.  By  that  I  do  not  mean  that  nature  is 
especially  careful  about  the  kinds  of  things  she  does  or 
that  she  is  true  and  just  in  all  her  dealings.  But  evolution 
is  movement  controlled  by  the  relative  importance  of 
things.  We  consequently  find  such  terms  as  "struggle," 
"survival,"  "adaptation,"  useful  in  the  description  of  it. 
And  although  these  terms  may  appear  more  appropriate 
to  the  development  of  living  things  tivan  to  that  of  inor- 
ganic nature,  we  may  not  overlook  the  f  ac|  that  the  physi- 
cal world  also  begets  varieties  and  has  its  cliJtracter  deter- 
mined by  their  relative  importance. 

Thus  it  is  that  the  metaphysical  doctrine  of  final  causes  ^ 
appears  to  be  fundamentally  sound.  It  is  easy  to  render  ^ 
it  ridiculous  by  supposing  that  things  were  once  made  on 
purpose  to  exhibit  the  features  and  manners  of  action 
which  we  now  discover  in  them,  or  by  conceiving  adapta- 
tion as  an  efficient  cause  of  events,  as  if  the  fact  that  we 
see  were  the  reason  why  we  have  eyes.  So  conceived  the 
doctrine  of  final  causes  is  justly  condemned.  On  the  other 
hand,  however,  how  superficial  is  the  opinion  that  in  nature 
there  is  entire  indifference  to  results,  and  that  there  are  no 
natural  goods !  To-day  is  not  simply  yesterday  rearranged 
or  twenty-four  hours  added  to  a  capricious  time;  it  is 
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yesterday  reorganized,  with  yesterday's  results   carried 
^    on  and  intensified.     So  that  we  might  say  that  nature^ 
having  accidentally  discovered  that  the  distinction  be- 
tween light  and  darkness  is  a  natural  good,  stuck  to 
the  business  of  making  eyes.     We  should  thus  express 
a  natiu*al  truth,  but  should  not  thereby  free  ourselves 
from   the    obligation   of    discovering    how    nature   had 
achieved  so  noteworthy  a  result.     That  obligation  the 
doctrine  of  final  causes  most  evidently  does  not  disdiarge, 
because  final  causes  have  never  been  found  adequate  to 
reveal  the  method  of  nature's  working.    Again  and  again, 
some  investigator,  impressed  by  the  undoubted  fact  of  na- 
ture's continuity,  by  her  carefulness  of  the  type,  by  her 
preservation  of  forms,  by  that  character  of  hers  which  we 
can  properly  describe  only  by  calling  it  preferential  or 
moral,  impressed  by  these  things  he  has  attempted  to  turn 
them  into  efficient  causes,  factors  operative  in  the  media- 
nism  of  the  world.    And  he  has  repeatedly  failed.    It  is, 
consequently,  not  prejudice  which  leads  many  students  of 
nature's  processes  to  insist  that  these  are  ultimately  what 
we  call  mechanical.    It  is  metaphysical  insight.    Yet  that 
insight  may  readily  degenerate  into  the  most  superficial 
philosophy,  if  it  leads  us  to  forget  that  mechanism  is  the 
means  by  which  the  ends  of  nature  are  reached.     For 
nature  undoubtedly  exists  for  what  she  accomplishes,  and 
it  is  that  fact  which  gives  to  mechanism  its  relevancy,  its 
importance,  and  its  high  value.    Thus  metaphysics,  true 
to  its  early  formulations,  finds  the  world  to  be  both  me- 
chanical and  teleological,  both  a  quantitative  relation  of 
"^  parts  and  a  qualitative  realization  of  goods.    Some  indica- 
tion that  this  finding  is  correct  may  be  discovered  in  our 
instinctive  recognition  that  nature  is  appropriately  de- 
scribed both  in  the  formulations  of  science  and  in  the 
expressions  of  poetry. 

Metaphysical  analysis  tends  thus  to  disclose  existence  as 
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a  process  motived  by  the  variety  of  its  factors,  as  an  evolu- 
tion characterized,  not  by  indifference,  but  by  selection 
based  on  the  relative  importance  of  its  factors  for  the  main- 
tenance of  natural  goods,  as  a  development  executed 
through  an  elaborate  mechanism.  It  is  natural  that  meta- 
physics should  become  speculative  and  attempt  the  con- 
struction of  a  system  of  things  wherein  its  obvious  disclo- 
sures may  be  envisaged  with  coherence  and  simplicity,  and 
thus  be  rationally  comprehended  and  explained.  It  is  in 
such  attempts  that  metaphysics  has  historically  scored  its 
greatest  successes  and  its  greatest  failures.  The  lesson  to 
be  derived  from  a  survey  of  them  is,  doubtless,  one  of  grave 
caution,  but  it  would  be  idle  to  affirm  that  we  have  seen 
the  last  of  great  systems  of  metaphysics.  Democritus, 
Plato,  Aristotle,  Bruno,  Descartes,  Hobbes,  Spinoza, 
Newton,  Leibnitz,  Berkeley,  Kant,  Laplace,  Hegel,  Spen- 
cer—to mention  only  the  greatest  names— each  has  had 
his  system  of  the  world  which  still  has  power  to  affect  the 
thought  and  lives  of  men^  System  is  beloved  of  man's 
imagination  and  his  mind  is  restless  in  the  presence  of  un- 
connected and  unsupported  details.  He  will  see  things 
$ub  specie  cetemitatis  even  while  time  counts  out  his  sands 
of  life.  It  is  a  habit  begotten  of  nature,  to  be  neither  justi- 
fied nor  condemned.  It  would  be  absurd,  consequently, 
to  regard  any  system  of  metaphysics  as  absolutely  true, 
but  it  would  be  more  absurd  to  refuse  to  make  one  on  that 
account.  For  such  systems  constitute  the  supreme  at- 
tempts of  intelligence  at  integration.  They  propose  to 
tell  us  what  our  world  would  be  like  if  our  present  restricted 
knowledge  were  adequate  for  its  complete  exposition. 
They  are  not,  therefore,  to  be  abandoned  because  they  are 
always  inadequate,  incomplete,  and  provisional;  they  are 
rather  to  be  pursued,  because,  when  constructed  by  the 
wise,  they  arc  always  ennobling  and  minister  faithfully  to 
the  freedom  of  the  mind. 
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Protests  against  metaphysical  systems  are,  consequently, 
'\  apt  to  be  proofs  of  an  impatient  temper  rather  than  of 
sound  judgment.  Yet  such  systems  often  grow  arrogant, 
and  become,  thereby,  objects  of  justified  suspicion.  Being 
the  crowning  enterprise  of  intelligence,  to  be  worn,  one 
might  say,  as  an  indication  of  a  certain  nobility  of  rnind^ 
they  forfeit  the  claim  to  be  thus  highly  regarded  if  they 
are  made  the  essential  preliminaries  of  wisdom.  Yet  the 
too  eager  and  the  too  stupid  have  often  claimed  that  the 
only  possible  foundation  for  the  truth  and  value  of  science, 
and  the  only  possible  warrant  for  morality  and  human 
aspiration,  are  to  be  found  in  a  system  of  metaphysics.  If 
such  a  claim  meant  only  that  with  a  perfect  system,  could 
we  attain  it,  would  riddles  aU  be  solved  and  life's  darkness 
made  supremely  clear,  it  would  express  an  obvious  truth. 
But  made  with  the  intent  of  laying  metaphysics  down  as 
the  foundation  of  science,  of  morality,  and  of  religion,  it 
is  obviously  false  and  iniquitous.  In  our  enthusiasm  we 
may  indeed  speak  of  metaphysics  as  the  queen  of  all  the 
sciences,  but  she  can  wear  the  title  only  if  her  behavior  is 
queenly;  she  forfeits  it  when,  ceasing  to  reign,  she  stoops 
to  rule. 

Yet  there  is  justice  in  the  notion  that  metaphjrsics,  es- 
pecially in  its  systematic  shape,  should  contribute  to  the 
value  of  science,  and  be  a  source  of  moral  and  religious 
enlightenment.  Its  greatest  ally  is  logic.  In  the  system- 
atic attempt  to  reduce  to  order  the  business  of  getting  and 
evaluating  knowledge,  in  distinguishing  fruitful  from 
fruitless  methods,  and,  above  all,  in  attempting  to  disclose 
the  sort  of  conquest  knowledge  makes  over  the  world,  the 
aims  and  achievements  of  science  should  become  better  ap- 
preciated and  understood.  It  is  still  true,  as  Heraclitus  of 
old  remarked,  that  much  information  does  not  make  a  man 
wise,  but  wisdom  is  intelligent  understanding. 

The  disclosures  of  metaphysics  are  equally  significant 
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for  ethics.  The  great  systems  have  usually  eventuated  in 
a  theory  of  morals.  And  this  is  natural.  Metaphysics, 
disclosing  the  fact  that  behavior  is  a  primary  feature  of 
things,  raises  inevitably  the  question  of  how  to  behave  ef- 
fectively and  well.  Emphasizing  the  relative  importance 
of  the  factors  of  evolution,  it  encourages  the  repeated  val- 
uation of  human  goods.  It  can  make  no  man  moral,  nor 
give  him  a  rule  to  guide  him  infallibly  in  his  choices  and 
acts;  but  it  can  impress  upon  him  the  fact  that  he  is  under 
a  supreme  obligation,  that  of  living  a  life  controlled,  not 
by  passion,  but  by  reason,  and  of  making  his  knowledge 
contribute  to  the  well-being  of  society.  It  will  still  preach 
its  ancient  moral  lesson,  that  since  with  intelligence  has 
arisen  some  comprehension  of  the  world,  the  world  is  best 
improved,  not  by  passions  or  by  parties,  not  by  govern- 
ments or  by  sects,  but  by  the  persistent  operation  of  intel- 
ligence itself. 

After  a  somewhat  similar  manner,  metaphysics  in  its 
systematic  character  has  significance  for  theology.  To 
speak  of  existence  as  a  riddle  is  natural,  because  so  mudi 
of  its  import  can  be  only  guessed.  That  it  has  import, 
most  men  suspect,  and  that  this  import  is  due  to  superior 
beings  or  powers  is  the  conviction  of  those  who  are  re- 
ligious. Metaphysics  is  seldom  indifferent  to  such  sus- 
picions and  convictions.  As  it  has  a  lively  sense  of  the 
unity  of  things,  it  is  led  to  seek  ultimate  reasons  for  the  -r- 
world's  stability.  And  as  it  deals  with  such  conceptions  as 
"the  infinite"  and  "the  absolute,"  it  has  a  certain  linguistic 
sympathy  with  faith.  Consequently,  while  it  has  never 
made  a  religion,  it  has  been  used  as  an  apology  for  many. 
This  fact  witnesses,  no  doubt,  more  profoundly  to  the 
adaptability  of  metaphysics  than  it  does  to  the  finality  of 
the  ideas  it  has  been  used  to  sustain.  Yet  metaphysics, 
tending  to  keep  men  ever  close  to  the  sources  of  life,  fosters 
a  whole-hearted  acceptance  of  life's  responsibilities  and 
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duties.  It  is  thus  the  friend  of  natural  piety.  And  in 
superimposing  upon  piety  systematic  reflection  on  ^diat 
we  call  the  divine,  it  follows  a  natural  instinct,  and  seeb 
to  round  out  man's  conception  of  the  universe  as  the  source 
of  his  being,  the  place  of  his  sojourning,  the  begettor  of 
his  impulses  and  his  hopes,  and  the  final  treasury  of  whst 
he  has  been  and  accomplished. 

.\  Such,  then,  are  the  general  nature  and  scope  of  meta- 
physical inquiry.  With  Aristotle  we  may  define  meta- 
physics as  the  science  of  existence  and  distinguish  it  frcxn 

I     other  departments  of  knowledge  by  its  generality  and  its 

^  lack  of  attention  to  those  specific  features  of  existence 
whidi  make  many  sciences  an  intellectual  necessity.  Ex- 
istence, considered  generally,  presents  itself  as  an  affair 
of  connected  varieties  and,  consequently,  as  an  onward 
movement.  Because  the  varieties  have  not  all  the  same 
efficacy,  the  movement  presents  those  selective  and  moral 
characters  which  we  ascribe  to  a  development  or  evolution. 
While  the  efficient  causes  of  this  evolution  appear  to  be 
medianical,  the  medianism  results  in  the  production  of 
natural  goods,  and  thus  justifies  a  doctrine  of  final  causes. 
Upon  sudi  considerations  metaphysics  may  superimpose 
speculative  reflection,  and  attempt  to  attain  a  unified  sys- 

\  tem  of  the  world.  It  may  also  attempt  to  evaluate  science 
in  terms  of  logical  theory,  to  enlarge  morality  through  a 
theory  of  ethics,  and  to  interpret  natural  piety  and  religion 
in  terms  of  theological  conceptions.    Metaphysics  proposes 

'^  thus  both  an  analysis  and  a  theory  of  existence;  it  is  de- 
scriptive and  it  is  systematic.  If  metaphysicians  often 
forget  that  theory  is  not  analysis,  that  system  is  not  descrip- 
tion, it  is  not  because  they  are  metaphysicians,  but  because 
they  are  human.  For  my  part,  therefore,  I  do  not  see  why 
they  should  not  be  allowed  to  entertain  at  least  as  many 
absurdities  as  the  average  reflective  inquirer.  Greater  in- 
dulgence is  neither  desired  nor  necessary.  And  while  meta- 

20 


physicians  may  be  hard  to  understand,  they  do  not  like  to 
be  misunderstood.  So  I  emphasize  again  the  fact  that  it 
appears  to  be  the  greatest  abuse  of  metaphysical  theories 
to  use  them  to  justify  natural  excellence  or  to  condone 
natural  folly.  It  is  their  business  to  help  to  clarify  exist-V' 
ence.  It  is  not  their  business  to  constitute  an  apology  for  ^ 
our  prejudices  or  for  our  desires. 

In  regarding  metaphysics  as  the  outcome  of  reflection 
on  existence  in  general,  and,  consequently,  as  a  depart- 
ment of  natural  knowledge,  I  have  supposed  that  intelli- 
gent persons  could  undertake  such  reflection  and  accom- 
plish something  of  interest  and  consequence,  by  following 
the  ordinary  experimental  methods  of  observation  and 
tested  generalization.  I  have  stated  that  the  contrast  be- 
tween metaphysics  and  other  departments  of  knowledge 
arises  from  its  emphasis  on  generalities  and  their  emphasis  Hs 
on  particulars.  In  doing  all  this  I  have  followed  ancient 
tradition.  But  much  of  modem  philosophy  has  emphati- 
cally declared  that  such  an  attitude  is  decidedly  too  naive. 
Keenly  alive  to  the  fact,  which  it  credits  itself  with  dis- 
covering, the  fact,  namely,  that  the  world  into  which  we 
inquire  exists  for  us  only  as  the  mind's  object,  that  philos- 
ophy has  insisted  that  the  mind  is  central  in  the  universe, 
and  that  the  nature  and  laws  of  mind  are,  therefore,  the 
determining  factors  in  the  structin^  of  the  world  we 
know. 

Of  this  view  Kant  was  the  great  systematic  expounder. 
It  was  he  who  taught  that  space  and  time  are  but  the  forms 
of  sense  perception.  It  was  he  who  declared  that  the  basal 
principles  of  physics  are  but  derivatives  of  the  principles 
of  the  mind.  It  was  he  who  affirmed  that  by  virtue  of  our 
understanding  we  do  not  discover  the  laws  of  nature,  but 
impose  them.  He  consequently  drew  the  conclusion  that 
we  know  only  the  appearances  of  things  connected  accord- 
ing to  the  laws  of  the  mind,  but  never  the  things  them- 
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selves  connected  according  to  their  own  laws.  The  moiil 
he  drew  pointed  in  the  direction  of  intellectual  modesty 
and  an  enlightened  reliance  on  experience.  But  to  make 
nature  nothing  but  a  collection  of  appearances  in  the  mind, 
united  according  to  the  supposed  necessities  of  thought,  is 
really  to  discourage  experience  and  bid  imagination  riot 
For  in  the  critical  philosophy  of  Kant  we  have  suggested 
a  science  which  is  higher  than  the  sciences,  a  set  of  prin- 
ciples upon  which  they  depend,  and  from  which  might  pos- 
sibly be  deduced  by  the  mere  operation  of  thought  all 
that  is  essential  to  their  content.  We  have  also  suggested 
a  method  of  inquiry  which  is  no  longer  based  on  experi- 
mental observation  and  generalization,  but  which  is  con- 
trolled by  principles  supposed  to  be  purely  a  priori,  and 
thus  more  fundamental  than  experience  itself.  Metaphys- 
ics, by  entering  that  supposed  region  of  purer  insist,  cut 
itself  off  from  all  helpful  competition  and  coordination 
with  the  rest  of  knowledge.  It  begot  those  great  systems 
of  idealistic  philosophy  which  Professor  Santayana  has 
characterized  as  ^'visionary  insolence/'  It  produced  that 
lamentable  conflict  between  science  and  metaphjrsics  which 
was  so  characteristic  of  the  last  century.  No  department 
of  knowledge  can  thrive  in  isolation.  If  metaphysics,  by 
arrogating  to  itself  supremacy,  tended  to  become  vision- 
ary, the  sciences  also,  despising  metaphysical  insight^ 
tended  to  become  disorganized  and  illiberal. 

Happily  in  our  own  day  there  are  many  signs  that  this 
unfortunate  antithesis  between  science  and  metaphysics  is 
disappearing.  Metaphysics  itself,  by  a  sort  of  inner  evolu- 
tion, has  been  working  out  to  a  more  objective  view  of 
things.  On  the  other  hand,  the  sciences,  through  their 
own  extension,  have  come  upon  unsuspected  generalities 
and  coordinations.  Above  all,  the  principle  of  evolution, 
which  was  early  recognized  in  metaphysical  theories,  has 
served,  by  its  general  recognition  in  all  departments  of 
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knowledge,  to  restore  unity  among  the  sciences.  It  has 
forced  idealism  to  recognize  that  even  intelligence,  the 
mind  itself,  has  had  a  natural  history.  Metaphysics  is  thus 
leaving  its  position  of  isolation,  and  returning  to  its  an- 
cient place  as  a  science  coordinated  with  the  rest  of 
knowledge. 

But  it  returns  not  without  modification  and  not  without 
its  own  interest  in  evolutionary  theory.  It  will  still,  as  of 
old,  seek  to  discover  the  basal  types  of  existence  and  their  '^ 
general  modes  of  operation.  It  will  still  ask.  What  can  , 
we  say  of  existence  as  a  whole  which  is  true  of  it?  But  it  ^ 
has  learned  from  idealism  that  while  it  may  view  intelli- 
gence as  the  instrument  of  knowledge,  it  may  not  hope  to 
understand  nature  as  a  process  if  the  place  of  intelligence 
in  that  process  is  disregarded.  For  to  reconstruct  in 
thought  the  world's  vanished  past  and  to  forecast  its  pos- 
sible future  is  to  give  to  intelligence  a  certain  baffling  and 
perplexing  importance  in  the  scheme  of  things.  In  attack- 
ing this  problem  of  the  place  of  intelligence  in  an  evolving 
world,  metaphysics  may  not,  however,  boast  that  it  has  a 
method  peculiarly  its  own.  It  may  not  hope  to  control  the 
inquiry  by  principles  supposed  to  be  derived  from  pure 
reason  and  thus  to  have  a  higher  warrant  than  the  prin- 
ciples employed  in  other  sciences.  For  metaphysics  has 
come  to  believe  in  the  evolution  of  intelligence  because  it 
has  been  so  taught  by  the  method  of  experimental  in- 
vestigation. It  can  not,  therefore,  discredit  that  method 
without  discrediting  its  own  belief. 

We  may,  indeed,  be  at  first  bewildered  by  the  fact  that 
the  world  in  which  intelligence  has  evolved  is  the  world 
which  intelligence  has  discovered;  but  if  we  accept  the  dis- 
covery, we  do  but  recognize  in  intelligence  a  natural  good 
whose  use  and  final  cause  is  to  make  us  somewhat  ac- 
quainted with  our  dwelling-place.  The  world  thus  exists 
as  just  what  we  have  discovered  it  to  be,  the  place  in  which 
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intelligence  has  dawned  and  led  to  a  knowledge  of  the 
process  in  which  such  a  great  event  has  happened.  It  is 
natural,  therefore,  to  daim  that  in  reflecting  on  our  world 
we  may  largely  disregard  the  fact  that  we  reflect.  Real- 
izing that  in  him  has  arisen  intelligence,  knowledge,  under- 
standing of  the  world,  as  the  stoutest  weapon  in  his  life's 
warfare,  man  realizes  that  his  weapon  is  for  use  rather  than 
for  scrutiny.  Its  excellence  is  to  be  tested  by  the  territory 
won,  and  not  by  inquisitive  feeling  of  the  sharpness  of  the 
blade— especially  when  that  blade  sharpens  only  with  its 
conquering  use.  Thus,  as  I  say,  we  may  largely  disregard 
the  fact  that  we  reflect.  By  so  doing,  the  world  grows  to 
clearness  as  the  thing  reflected  on.  Its  laws  and  processes 
take  shape  in  useful  formulas.  It  is  thus  that  the  sciences 
advance  to  their  great  contributions.  And  why  not,  then, 
metaphysics?  \^y  should  we  rather  hope  that  by  making 
the  mind  itself  exclusively  the  object  of  our  study,  an 
added  clearness  will  be  given  to  the  scheme  of  things? 

But  we  can  never  wholly  disregard  the  fact  that  we  re- 
flect, because  the  dawn  of  intelligence  in  the  world  is  an 
event  of  too  great  interest  to  be  accepted  merely  as  a  matter 
of  record.  If  we  are  warranted  in  regarding  it  as  a  natural 
good  whose  use  is  to  acquaint  us  with  the  world,  we  are, 
doubtless,  also  warranted  in  regarding  it  as  the  situation 
in  which  the  world's  evolution  is  most  clearly  and  effec- 
tively revealed.  If,  now,  we  interpret  this  situation  as 
diff'ering  from  all  others  only  by  the  fact  that  in  it  we  have 
immediate  knowledge  of  what  it  is  to  be  an  evolution,  we 
attain  a  suggestive  basis  for  generalization.  PVom  it  we 
find  little  warrant  to  conclude  that  the  present  is  simply 
the  unfolding  of  a  past,  possibly  of  a  very  remote  past,  or 
that  the  future  is  simply  the  present  unfolded.  Evolution 
appears  to  be  a  process  of  a  totally  different  sort.  It  ap- 
pears to  be  always  and  etemaUy  the  unfolding  of  an  ef- 
fective present.    Behind  it,  it  leaves  the  past  as  the  record 
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of  what  it  has  done,  the  totality  of  things  accomplished, 
but  not  the  promise  and  potency  of  things  to  be.  It  is  a 
dead  past.  As  9uch  it  may  be  conditioning;  but  it  is  not 
effective,  because  it  is  accomplished.  To  the  present  alone 
belong  the  riches  of  potentiality  and  spontaneity;  to  it 
alone  belongs  efficiency.  We  are,  thus,  under  no  obliga- 
tion to  seek  in  endless  regress  through  the  past  the  source 
of  the  world's  becoming  or  the  secret  of  its  variety  and 
human  interest. 

If  such  an  interpretation  of  evolution  is  warranted,  that 
process  may  indeed  be  described  as  having  purpose.  Only 
we  may  not  understand  by  purpose  some  anciently  con- 
ceived plan  which  the  world  was  intended  to  follow.  We 
should  not  invoke  foresight,  but  should  recognize  historical 
continuity.  For  when  we  have  a  process  going  on  in  such 
a  manner  that  the  present  of  it  is  continually  transforming 
itself  into  the  record  of  what  it  has  done,  writing,  as  it 
were,  a  cosmic  history,  then,  surely,  we  have  a  purpose. 
Such  a  process  can  be  comprehended  only  as  one  having 
meaning  and  significance.  Its  factors  are  bound  together 
not  only  as  cause  and  effect,  but  also  as  means  and  end. 
Shed  intelligence  upon  any  of  its  events,  and  the  question. 
Why?  will  leap  into  being  with  its  insistent  demands. 
The  question  sends  us  searching  through  the  records  of  the 
past  and  the  promise  of  the  future  in  order  that  the  event 
may  be  estimated  at  its  proper  value.  Only  by  such  search- 
ing may  we  hope  to  discover  what  the  world's  purpose  is. 
We  may  call  it,  in  one  word,  achievement.  And  I  must 
believe,  just  because  achievement  is  wrought  through  an 
effective  present,  that  the  world,  as  it  passes  from  moment 
to  moment  of  its  existence,  carries  ever  with  it  perennial 
sources  of  outlook  and  novelty.  And  I  must  believe,  too, 
that  just  in  proportion  as  we  free  ourselves  from  the  des- 
perate notion  that  somewhere  and  somehow  hope  and  out- 
look have  been,  once  for  all,  fixed  unalterably  for  the 
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world's  future,  we  shall  then  find  in  our  union  with  nature 
a  source  of  genuine  enthusiasm. 

Yes,  we  can  not  wholly  disregard  the  fact  that  we  reflect. 
We  must  note  that  the  knowledge  of  the  evolution  of  intel- 
ligence is  itself  a  product  of  intelligence.  Thus  taking  note, 
we  may  discover  in  the  evolution  of  intelligence,  not  only 
the  world  grown  to  the  highest  point  of  varied  and  efiScient 
action  that  we  know,  but  evolution  itself  disclosed  for  what 
it  is  in  its  essential  nature.  It  is  the  ceaseless  unfolding  of 
an  effective  present  whidi  carries  with  it  the  sources  of 
what  it  achieves,  and  whose  achievements  have  the  value 
they  disclose  as  discovered  factors  in  the  universal  history 
of  the  world. 
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"Except  the  blind  forces  of  nature,"  said  Sir  Henry 
Maine,  "nothing  moves  in  this  world  which  is  not  Greek  in 
its  origin."  And  if  we  ask  why  this  is  so,  the  response 
comes  that  the  Greek  discovered  the  business  of  man  to 
be  pursuit  of  good,  and  intelligence  to  be  central  in  this 
quest.  The  utmost  to  be  said  in  praise  of  Plato  and  Aris- 
totle is  not  that  they  invented  excellent  moral  theories,  but 
that  they  rose  to  the  opportimity  which  the  spectacle  of 
Greek  life  afforded.  For  Athens  presented  an  all  but  com- 
plete microcosm  for  the  study  of  the  interaction  of  social 
organization  and  individual  character.  A  public  life  of 
rich  diversity  in  concentrated  and  intense  splendor  trained 
the  civic  sense.  Strife  of  faction  and  the  rapid  oscilla- 
tions of  types  of  polity  provided  the  occasion  for  intel- 
lectual inquiry  and  analysis.  The  careers  of  dramatic 
personalities,  habits  of  discussion,  ease  of  legislative 
change,  facilities  for  personal  ambitions,  distraction  by 
personal  rivalries,  fixed  attention  upon  the  elements  of 
character;  and  upon  the  valuation  of  the  functions  of  indi- 
viduals with  respect  to  their  effect  upon  social  vitality  and 
stability.  Happy  exemption  from  ecclesiastic  preoccupa- 
tions, susceptibility  to  natural  harmony,  and  natural  piety 
conspired  with  frank  and  open  observation  to  acknowledg- 
ment of  the  role  played  by  natural  conditions.  Social  in- 
stability and  shock  made  equally  pertinent  and  obvious  the 
remark  that  only  intelligence  can  confirm  the  values  which 
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natural  conditions  generate,  and  that  intelligence  is  itself 
nurtured  and  matured  only  in  a  free  and  stable  society. 

In  Plato  the  resultant  keen  analysis  of  the  mutual  im- 
plications of  the  individual,  the  social  and  the  natural,  con- 
verged in  the  ideas  that  morals  and  philosophy  are  one:— 
the  love  of  that  wisdom  which  is  the  source  of  secure  and 
social  good;  that  mathematics  and  the  natural  sciences 
f ocussed  upon  the  problem  of  the  adequate  perception  of 
the  good  furnish  the  methods  of  moral  science ;  that  logic  is 
the  vital  method  of  the  pregnant  organization  of  social 
materials  with  respect  to  good;  that  politics  and  psydiol- 
ogy  are  sciences  of  one  and  the  same  human  nature,  taken 
first  in  the  large  and  then  in  the  little.  So  far  that  large 
and  expansive  vision  of  Plato. 

But  projection  of  a  better  life  must  be  based  upon  reflec- 
tion of  the  life  already  lived.  The  inevitable  limitations  of 
the  Greek  city-state  were  as  inevitably  wrought  into  the 
texture  of  moral  theory. 

The  business  of  thought  was  to  furnish  a  substitute  for 
customs,  which  were  then  relaxing  from  the  pressure  of 
contact  and  intercourse  without,  and  disintegrating  from 
strife  within.  Reason  was  to  take  the  place  of  custom  as  a 
guide  of  life ;  but  it  was  to  furnish  rules  as  final,  as  unalter- 
able as  those  of  custom.  In  short,  the  thinkers  were  them- 
selves fascinated  by  the  afterglow  of  custom.  They  took 
for  their  own  ideal  the  distillation  from  custom  of  its  es- 
sence—ends and  laws  which  should  be  rigid  and  invariable. 
Thus  Morals  was  set  upon  the  track  which  it  dared  not 
leave  for  nigh  twenty-five  hundred  years:  search  for  the 
final  good,  and  for  the  single  moral  force. 

Aristotle's  assertion  that  the  state  exists  by  nature,  and 
that  in  the  state  alone  does  the  individual  achieve  independ- 
ence and  completeness  of  life,  are  indeed  pregnant  sajrings. 
But  as  uttered  by  Aristotle  they  meant  that,  in  an  isolated 
state,  the  Greek  city-state,  set  a  garlanded  island  in 
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the  waste  sea  of  harharoi,  a  communky  indifferent  when 
not  hostile  to  all  other  social  groupings,  individuals  attain 
their  full  end.  In  a  social  unity  which  signified  social 
contraction,  contempt  and  antagonism,  in  a  social  order 
which  despised  intercourse  and  glorified  war,  is  realized  the 
life  of  excellence! 

There  is  likewise  a  profoimd  saying  of  Aristotle's  that 
the  individual  who  otherwise  than  by  accident  is  not  a 
member  of  a  state  is  either  a  brute  or  a  god.  But  it  is  gen- 
erally forgotten  that  elsewhere  Aristotle  identified  the 
highest  excellence,  the  chief  virtue,  with  pure  thought,  and 
identifying  this  with  the  divine,  isolated  it  in  lonely  gran- 
deur from  the  life  of  society.  That  man,  so  far  as  in  him 
lay,  should  be  godlike,  meant  that  he  should  be  non-social, 
because  supra-civic.  Plato  the  idealist  had  shared  the 
belief  that  reason  is  the  divine;  but  he  was  also  a  reformer 
and  a  radical  and  he  would  have  those  who  attained  ra- 
tional insight  descend  again  into  the  civic  cave,  and  in  its 
obscurity  labor  patiently  for  the  enlightenment  of  its 
blear-eyed  inhabitants.  Aristotle,  the  conservative  and  the 
definer  of  what  is,  gloried  in  the  exaltation  of  intelli- 
gence in  man  above  civic  excellence  and  social  need;  and 
thereby  isolated  the  life  of  truest  knowledge  from  contact 
with  social  experience  and  from  responsibility  for  discrim- 
ination of  values  in  the  course  of  life. 

Moral  theory  however  accepted  from  social  custom 
more  than  its  cataleptic  rigidity,  its  exclusive  area  of 
common  good  and  its  unf ructified  and  irresponsible  rea- 
son. The  city-state  was  a  superficial  layer  of  cultured 
citizens,  cultured  through  a  participation  in  affairs  made 
possible  by  relief  from  economic  pursuits,  superimposed 
upon  the  dense  mass  of  serfs,  artisans  and  laborers. 
For  this  division,  moral  philosophy  made  itself  spiritual 
sponsor,  and  thus  took  it  up  into  its  own  being.  Plato 
wrestled  valiantly  with  the  class  problem;  but  his  outcome 
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was  the  necessity  of  decisive  demarcation,  after  educatioiv 
of  the  masses  in  whom  reason  was  asleep  and  appetite  much 
awake,  from  the  few  who  were  fit  to  rule  because  alertly 
wise.    The  most  generously  imaginative  soul  of  all  philos- 
ophy could  not  far  outrun  the  institutional  practices  of  his 
people  and  his  times.    This  might  have  warned  his  success- 
ors of  the  danger  of  deserting  the  sober  path  of  a  critical 
discernment  of  the  better  and  the  worse  within  contempo- 
rary life  for  the  more  exciting  adventure  of  a  final  deter- 
mination of  absolute  good  and  evil.  It  might  have  taught 
the  probability  that  some  brute  residuum  or  unrationalized 
social  habit  would  be  erected  into  an  apotheosis  of  pure  rea- 
son.   But  the  lesson  was  not  learned.    Aristotle  promptly 
yielded  to  the  besetting  sin  of  all  philosophers,  the  ideali- 
zation of  the  existent:  he  declared  that  the  class  distinctions 
of  superiority  and  inferiority  as  between  man  and  woman, 
master  and  slave,  liberal-minded  and  base  mechanic,  exist 
and  are  justified  by  nature— a  nature  which  is  embodied 
reason. 

What,  finally,  is  this  Nature  to  which  the  philosophy 
of  society  and  the  individual  so  bound  itself?  It  is  the 
nature  which  figures  in  Greek  custom  and  myth;  the  na- 
ture resplendent  and  adorned  which  confronts  us  in  Greek 
poetry  and  art:  the  animism  of  savage  man  purged  of 
grossness  and  generalized  by  unerring  aesthetic  taste  into 
beauty  and  system.  The  myths  had  told  of  the  loves  and 
hates,  the  caprices  and  desertions  of  the  gods,  and,  behind 
them  all,  inevitable  fate.  Philosophy  translated  these  tales 
into  formulae  of  the  brute  fluctuation  of  rapacious  change 
held  in  bounds  by  the  final  and  supreme  end :  the  rational 
good.  The  animism  of  the  popular  mind  died  to  reappear 
as  cosmology. 

Repeatedly  in  this  course  we  have  heard  of  sciences 
which  began  as  parts  of  philosophy  and  which  grad- 
ually won  their  independence.     Another  statement  of 
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the  same  history  is  that  both  science  and  philosophy  began 
in  subjection  to  mythological  animism.  Both  began  with 
acceptance  of  a  nature  whose  irregularities  displayed  the 
meaningless  variability  of  foolish  wants  held  within  the 
limits  of  order  and  unif onnity  by  an  underiying  movement 
toward  a  final  and  stable  purpose.  And  when  the  sci- 
ences gradually  assumed  the  task  of  reducing  irregular 
caprice  to  regular  conjunction,  philosophy  bravely  took 
upon  itself  the  task  of  substantiating,  under  the  caption  of 
a  spiritual  view  of  the  universe,  the  animistic  survival. 
Doubtless  Socrates  brought  philosophy  to  earth;  but  his 
injunction  to  man  to  know  himself  was  incredibly  compro- 
mised in  its  execution  by  the  fact  that  later  philosophers 
submerged  man  in  the  world  to  which  philosophy  was 
brought:  a  world  which  was  the  heavy  and  sunken  centre 
of  hierarchic  heavens  located  in  their  purity  and  refinement 
as  remote  as  possible  from  the  gross  and  muddy  vesture  of 
earth. 

The  various  limitations  of  Greek  custom,  its  hostile  in- 
difference to  all  outi^de  the  narrow  city-state,  its  assump- 
tion of  fixed  divisions  of  wise  and  blind  among  men,  its 
inability  socially  to  utilize  science,  its  subordination  of 
human  intention  to  cosmic  aim— all  of  these  things  were 
worked  into  moral  theory.  Philosophy  had  no  active 
hand  in  producing  the  condition  of  barbarian  in  Europe 
from  the  fifth  to  the  fifteenth  centuries.  By  an  imwitting 
irony  which  would  have  shocked  no  one  so  much  as  the 
lucid  moralists  of  Athens,  their  philosophic  idealization, 
under  captions  of  Nature  and  Reason,  of  the  inherent 
limitations  of  Athenian  society  and  Greek  science,  fur- 
nished the  intellectual  tools  for  defining,  standardizing 
and  justifying  all  the  fimdamental  clefts  and  antago- 
nisms of  feudalism.  When  practical  conditions  are  not 
frozen  in  men's  imagination  into  crystalline  truths,  they 
are  naturally  fluid.    They  come  and  go.    But  when  in- 
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telligence  fixes  fluctuating  circumstance  into  final  ideab^ 
petrifaction  is  likely  to  occur;  and  philosophy  gratuitously 
took  upon  itself  the  responsibility  for  justifying  the  worst 
defects  of  barbarian  Europe  by  showing  tiheir  necessary 
connexion  with  divine  reason. 

The  division  of  mankind  into  the  two  camps  of  the  re- 
deemed and  the  condenmed  had  not  needed  philosophy  to 
produce  it.    But  the  Greek  cleavage  of  men  into  separate 
kinds  on  the  basis  of  their  position  within  or  without  the 
city-state  was  used  to  rationalize  this  harsh  intolerance. 
The  hierarchic  organization  of  feudalism,  within  diurch 
and  state,  of  those  possessed  of  sacred  rule  and  those  whose 
sole  excellence  was  obedience,  did  not  require  moral  theory 
to  generate  or  explain  it.    But  it  took  philosophy  to  f  umidi 
the  intellectual  tools  by  which  such  chance  episodes  were 
emblazoned  upon  the  cosmic  heavens  as  a  grandiose  spirit- 
ual achievement.    No;  it  is  all  too  easy  to  explain  bitter 
intolerance  and  desire  for  domination.    Stubborn  as  they 
are,  it  was  only  when  Greek  moral  theory  had  put  under- 
neath them  the  distinction  between  the  irrational  and  the 
rational,  the  divine  truth  and  good  and  the  corrupt  and  weak 
human  appetite,  that  intolerance  on  system  and  earthly 
domination  for  the  sake  of  eternal  excellence  became  philo- 
sophically sanctioned.    The  health  and  welfare  of  the  body 
and  the  securing  for  all  of  a  certain  and  a  prosperous 
livelihood  were  not  matters  which  medieval  conditions  mudi 
fostered  in  any  case.    But  moral  philosophy  was  prevailed 
upon  to  damn  the  body  on  principle,  and  to  relegate  to 
insignificance  as  merely  mundane  and  temporal  the  prob- 
lem of  a  just  industrial  order.    Circumstances  of  the  times 
bore  with  sufficient  hardness  upon  successful  scientific  in- 
vestigation; but  philosophy  added  the  conviction  that  in 
any  case  truth  is  so  supernal  that  it  must  be  supematurally 
revealed,  and  so  important  that  it  must  be  authoritatively 
imparted  and  enforced.    Intelligence  was  diverted  from  the 
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critical  consideration  of  differences  of  better  and  worse  in 
their  natural  sources  and  social  consequences,  into  the  chan- 
nel of  metaphysical  subtleties  and  systems,  acceptance  of 
which  was  made  essential  to  participation  in  the  social  or- 
der and  in  rational  excellence.  Philosophy  it  was  which 
bound  the  erect  form  of  human  endeavor  and  progress  to 
the  chariot  wheels  of  cosmology  and  theology. 

Since  the  Renaissance,  moral  philosophy  has  repeatedly 
reverted  to  the  Greek  ideal  of  natural  excellence  realized  in 
social  life,  imder  the  fostering  care  of  intelligence  in  action. 
The  return,  however,  has  taken  place  under  the  influence 
of  democratic  polity,  conunercial  expansion  and  scientific 
reorganization.  It  has  been  a  liberation  even  more  than  a 
reversion.  This  combined  return  and  emancipation,  hav- 
ing transformed  our  practice  of  life  in  the  last  four  cen- 
turies, will  not  be  content  till  it  has  written  itself  clear  in 
our  theory  of  that  practice.  Whether  the  consequent  revo- 
lution in  moral  philosophy  be  termed  pragmatism  or  be 
given  the  happier  title  of  the  applied  and  experimental 
habit  of  mind  is  of  little  account.  What  is  of  moment  is 
that  intelligence  has  descended  from  its  lonely  isolation  at 
the  remote  edge  of  things,  whence  it  operated  as  unmoved 
mover  and  ultimate  good,  in  order  to  take  its  seat  in  the 
moving  affairs  of  men.  Theory  may  therefore  become  re- 
sponsible to  the  practices  whith  have  generated  it;  the  good 
be  connected  with  nature,  but  with  nature  naturally,  not 
metaphysically,  conceived,  and  social  life  be  cherished  in 
behalf  of  its  own  immediate  possibilities,  not  on  the  ground 
of  its  remote  connexions  with  a  cosmic  reason  and  an  abso- 
lute end. 

There  is  an  idea,  more  familiar  than  correct,  that  Greek 
thought  sacrificed  the  individual  to  the  state.  None  has  ever 
known  better  than  the  Greek  that  the  individual  comes  to 
himself  and  to  his  own,  only  in  association  with  others.  But 
Greek  thought  subjected,  as  we  have  seen,  both  state  and 
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individual  to  an  external  cosmic  order;  and  thereby  it  inev- 
itably restricted  the  free  use,  in  doubt,  inquiry  and  experi- 
mentation, of  the  human  intelligence.  The  anima  libera,  the 
free  mind  of  the  sixteenth  century,  of  Galileo  and  his  suc- 
cessors, was  the  counterpart  of  the  disintegration  of  cosmol- 
ogy and  its  animistic  teleology.  The  lecturer  on  political 
economy  reminded  us  that  his  subject  began,  in  the  middle 
ages,  as  a  branch  of  ethics,  though,  as  he  hastened  to  show, 
it  soon  got  into  better  associations.  Well,  the  same  company 
was  once  kept  by  all  the  sciences,  mathematical  and  physical 
as  well  as  social.  According  to  all  accounts  it  was  the  integ- 
rity of  the  number  one  and  the  rectitude  of  the  square  that 
attracted  the  attention  of  Pythagoras  to  arithmetic  and  ge- 
ometry as  promising  fields  of  study.  Astronomy  was  the 
projected  picture  book  of  a  cosmic  object  lesson  in  morals, 
Dante's  transcript  of  which  is  none  the  less  literal  because 
poetic.  If  physics  alone  remained  outside  the  moral  fold, 
while  noble  essences  redeemed  chemistry  and  occult  forces 
blessed  physiology,  and  the  immaterial  soul  claimed  psy- 
chology, physics  is  the  exception  that  proves  the  rule: 
matter  was  so  inherently  immoral  that  no  high-minded 
science  would  demean  itself  by  contact  with  it. 

If  we  do  not  join  with  many  others  in  lamenting  the 
stripping  off  from  nature  of  those  idealistic  properties  in 
which  animism  survived,  if  we  do  not  mourn  the  secession 
of  the  sciences  from  ethics,  it  is  because  the  abandonment  by 
intelligence  of  a  fixed  and  static  moral  end  was  the  necessary 
precondition  of  a  free  and  progressive  science;  because  the 
emancipation  of  the  sciences  from  ready  made,  remote  and 
abstract  values  was  necessary  to  make  the  sciences  avail- 
able for  creating  and  maintaining  more  and  better  values 
here  and  now.  The  divine  comedy  of  modem  medicine 
and  hygiene  is  one  of  the  human  epics  yet  to  be  written; 
but  when  composed  it  may  prove  no  imworthy  companion 
of  the  medieval  epic  of  other  worldly  beatific  visions.    The 
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great  ideas  of  the  eighteenth  century,  that  expansive  epoch 
of  moral  perception  which  ranks  in  illumination  and  fervor 
along  with  classic  Greek  thought,  the  great  ideas  of  the 
indefinitely  continuous  progress  of  humanity  and  of  the 
power  and  significance  of  freed  intelligence,  were  borne  by 
a  conunon  mother— the  development  of  experimental 
inquiry. 

The  growth  of  industry  and  commerce  is  at  once  cause 
and  effect  of  the  growth  in  science.  Democritus  and  other 
ancients  conceived  the  mechanical  theory  of  the  universe. 
The  notion  was  not  only  blank  and  repellent,  because  it 
ignored  the  rich  social  material  which  Plato  and  Aristotle 
had  organized  into  their  rival  idealistic  views;  but  it  was 
scientifically  sterile,  a  piece  of  dialectics.  Contempt  for 
machines  as  the  accoutrements  of  despised  mechanics  kept 
the  mechanical  conception  aloof  from  these  specific  and  con- 
trollable experiences  which  alone  could  fructify  it.  This 
conception,  then,  like  the  idealistic,  was  translated  into  a 
speculative  cosmology  and  thrown  like  a  vast  net  around 
the  universe  at  large,  as  if  to  keep  it  from  coming  to  pieces. 
It  is  from  respect  for  the  lever,  the  pulley  and  the  screw 
that  modern  experimental  and  mathematical  mechanics  de- 
rives itself.  Motion,  traced  through  the  workings  of  a 
machine,  was  followed  out  into  natural  events  and  studied 
just  as  motion,  not  as  a  poor  yet  necessary  device  for  real- 
izing final  causes.  So  studied,  it  was  found  to  be  available 
for  new  machines  and  new  applications,  which  in  creating 
new  ends  also  promoted  new  wants,  and  thereby  stimulated 
new  activities,  new  discoveries  and  new  inventions.  The 
recognition  that  natural  energy  can  be  systematically  ap- 
plied, through  experimental  observation,  to  the  satisfaction 
and  multiplication  of  concrete  wants  is  doubtless  the  great- 
est single  discovery  ever  imported  into  the  life  of  man — 
save  perhaps  the  discovery  of  language.  Science,  borrow- 
ing from  industry,  repaid  the  debt  with  interest,  and  has 
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made  the  control  of  natural  forces  for  the  aims  of  life  so 
inevitable,  that  for  the  first  tune  man  is  relieved  from  over- 
hanging fear,  with  its  wolflike  scramble  to  possess  and 
accumulate,  and  is  freed  to  consider  the  more  gracious 
question  of  securing  to  all  an  ample  and  liberal  life.  The 
industrial  life  had  been  condenmed  by  Greek  exaltation  of 
abstract  thought  and  by  Greek  contempt  for  labor  as  rep- 
resenting the  brute  struggle  of  carnal  appetite  for  its  own 
satiety.  The  industrial  movement,  offspring  of  science,  re- 
stored it  to  its  central  position  in  morals.  When  Adam 
Smith  made  economic  activity  the  moving  spring  of  man's 
unremitting  effort,  from  the  cradle  to  the  grave,  to  better 
his  own  lot,  he  recorded  this  change.  And  when  he  made 
sympathy  the  central  spring  in  man's  conscious  moral  en- 
deavor, he  reported  the  effect  whidi  the  increasing  inter- 
course of  men,  due  primarily  to  commerce,  had  in  breaking 
down  suspicion  and  jealousy  and  in  liberating  man's  kind- 
lier impulses. 

Democracy,  the  crucial  expression  of  modem  life,  is  not 
so  much  an  addition  to  the  scientific  and  industrial  tenden- 
cies as  it  is  the  perception  of  their  social  or  spiritual  mean- 
ing. Democracy  is  an  absurdity  where  faith  in  the  individ- 
ual as  individual  is  impossible;  and  this  faith  is  impossible 
when  intelligence  is  regarded  as  a  cosmic  power,  not  an 
adjustment  and  application  of  individual  tendencies.  It 
is  impossible  when  appetites  and  desires  are  conceived 
to  be  the  dominant  factor  in  the  constitution  of  most  men's 
characters,  and  when  appetite  and  desire  are  conceived 
to  be  manifestations  of  the  disorderly  and  unruly  principle 
of  nature.  To  put  the  intellectual  centre  of  gravity  in  the 
objective  cosmos,  outside  of  men's  own  experiments  and 
tests,  and  then  to  invite  the  application  of  individual  in- 
telligence to  the  determination  of  society  is  to  invite  chaos. 
To  hold  that  want  is  mere  negative  flux  and  hence  requires 
external  fixation  by  reason,  and  then  to  invite  the  wants  to 
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give  free  play  to  themselves  in  social  construction  and  inter- 
course is  to  call  down  anarchy.  Democracy  was  conceivable 
only  with  a  changed  conception  of  the  intelligence  that  forms 
modem  science  and  the  want  that  forms  modem  industry. 
It  is  essentially  a  dianged  psychology.  The  substitution, 
for  a  priori  truth  and  deduction,  of  fluent  doubt  and  inquiry 
meant  trust  in  human  nature  in  the  concrete ;  in  individual 
honesty,  curiosity  and  sympathy.  The  substitution  of 
moving  conmierce  for  fixed  custom  meant  a  view  of  wants 
as  the  dynamics  of  social  progress,  not  as  the  pathology  of 
private  greed.  The  nineteenth  century  indeed  turned  sour 
on  that  somewhat  complacent  optimism  in  which  the  eigh- 
teenth century  rested :  the  ideas  that  the  intelligent  self-love 
of  individuals  would  conduce  to  social  cohesion,  and  compe- 
tition among  individuals  usher  in  the  kingdom  of  social  wel- 
fare. But  the  conception  of  a  social  harmony  of  interests  in 
which  the  achievement  by  each  individual  of  his  own  free- 
dom should  contribute  to  a  like  perfecting  of  the  powers  of 
all,  through  a  fraternally  organized  society,  is  the  perma-^ 
nent  contribution  of  the  industrial  movement  to  morals- 
even  though  so  far  it  be  but  the  contribution  of  a  problem. 
Intellectually  speaking,  the  centiuies  since  the  fourteenth 
are  the  true  middle  ages.  They  mark  the  transitional  period 
of  mental  habit,  as  the  so-called  medieval  period  represents 
the  petrification,  under  changed  outward  conditions,  of 
Greek  ideas.  The  conscious  articulation  of  genuinely 
modem  tendencies  has  yet  to  come,  and  till  it  comes  the 
ethic  of  our  own  life  must  remain  undescribed.  But  the 
system  of  morals  which  has  come  nearest  to  the  reflection  of 
the  movements  of  science,  democracy  and  commerce,  is 
doubtless  the  utilitarian.  Scientific,  after  the  modem  mode, 
it  certainly  would  be.  Newton's  influence  dyes  deep  the 
moral  thought  of  the  eighteenth  century.  The  arrangements 
of  the  solar  system  had  been  described  in  terms  of  a  homoge- 
neous matter  and  motion,  worked  by  two  opposed  and  com- 
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pensating  forces:  all  because  a  method  of  analysis,  of 
generalization  by  analogy,  and  of  mathematical  deduction 
back  to  new  empirical  details  had  been  followed.  The  im- 
agination of  the  eighteenth  century  was  a  Newtonian  imag- 
ination ;  and  this  no  less  in  social  than  in  physical  matters. 
Hume  proclaims  that  morals  is  about  to  become  an  experi- 
mental science.  Just  as,  almost  in  our  own  day.  Mill's  in- 
terest in  a  method  for  social  science  led  him  to  reformulate 
the  logic  of  experimental  inquiry,  so  all  the  great  men  of 
the  Enlightenment  were  in  seardi  for  the  organon  of  mor- 
als which  should  repeat  the  physical  triumphs  of  Newton. 
Bentham  notes  that  physics  has  had  its  Bacon  and  Newton ; 
that  morals  has  had  its  Bacon  in  Helvetius,  but  still  awaits 
its  Newton;  and  he  leaves  us  in  no  doubt  that  at  the 
moment  of  writing  he  was  ready,  modestly  but  firmly,  to 
fill  the  waiting  niche  with  its  missing  figure. 

The  industrial  movement  furnished  the  concrete 
imagery  for  this  ethical  renovation.  The  utilitarians  bor- 
rowed from  Adam  Smith  the  notion  that  through  indus- 
trial exchange  in  a  free  society  the  individual  pursuing  his 
own  good  is  led,  under  the  guidance  of  the  "invisible  hand," 
to  promote  the  general  good  more  effectually  than  if  he 
had  set  out  to  do  it.  This  idea  was  dressed  out  in  the  atom- 
istic psychology  which  Hartley  built  out  from  Locke— and 
returned  at  usurious  rates  to  later  economists. 

From  the  great  French  writers  who  had  sought  to 
justify  and  promote  democratic  individualism,  came  the 
conception  that,  since  it  is  perverted  political  institutions 
which  deprave  individuals  and  bring  them  into  hostihty, 
nation  against  nation,  class  against  class,  individual  against 
individual,  the  great  political  problem  is  that  reform  of  law 
and  legislation,  civic  and  criminal,  of  administration,  and 
of  education  which  will  force  the  individual  to  find  his 
^  own  interest  in  pursuits  which  conduce  to  the  welfare  of 
others. 
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Tremendously  effective  as  a  tool  of  criticism,  operative 
in  abolition  and  elimination,  utilitarianism  failed  to  mea- 
sure up  to  the  constructive  needs  of  the  time.  Its  theoret- 
ical equalization  of  the  good  of  each  with  that  of  every  other 
was  practically  perverted  by  its  excessive  interest  in  the 
middle  and  manufacturing  classes.  Its  speculative  defect 
of  an  atomistic  psychology  combined  with  this  narrowness 
of  vision  to  make  light  of  the  constructive  work  that  needs 
to  be  done  by  the  state,  before  all  can  have,  otherwise  than  in 
name,  an  equal  chance  to  count  in  the  conunon  good.  Thus 
the  age-long  subordination  of  economics  to  politics  was  re- 
venged in  the  submerging  of  both  politics  and  ethics  in  a 
narrow  theory  of  economic  profit;  and  utilitarianism,  in  its 
orthodox  descendants,  proffered  the  disjointed  pieces  of  a 
mechanism,  with  a  monotonous  reiteration  that  if  looked  at 
aright  they  form  a  beautifully  harmonious  organism. 

Prevision,  and  to  some  extent  experience,  of  this  failure, 
conjoined  with  differing  social  traditions  and  ambitions, 
evoked  German  idealism,  the  transcendental  morals  of 
Kant  and  his  successors.  German  thought  strove  to  pre- 
serve the  traditions  which  bound  culture  to  the  past,  while 
revising  these  traditions  to  render  them  capable  of  meeting 
novel  conditions.  It  f oimd  weapons  at  hand  in  the  concep- 
tions borrowed  by  Roman  law  from  Stoic  philosophy,  and 
in  the  conceptions  by  which  protestant  humanism  had  re- 
edited  scholastic  Catholicism.  Grotius  had  made  the  idea  of 
natural  law,  natural  right  and  obligation,  the  central  idea  of 
German  morals,  as  thoroughly  as  Locke  had  made  the  indi- 
vidual desire  for  liberty  and  happiness  the  focus  of  English 
and  then  of  French  speculation.  Materialized  idealism  is  the 
happy  monstrosity  in  which  the  popular  demand  for  vivid 
imagery  is  most  easily  reconciled  with  the  equally  strong 
demand  for  supremacy  of  moral  values ;  and  the  complete 
idealistic  materialism  of  Stoicism  has  always  given  its  ideas 
a  practical  influence  out  of  all  proportion  to  their  theoretical 
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vogue  as  a  system.  To  the  Piotestanty  that  is  the  Gieniiaii» 
humanist.  Natural  Law,  the  bond  of  harmonious  reason  in 
nature,  the  spring  of  sociable  intercourse  among  men,  the 
inward  light  of  individual  conscience,  united  Cicero,  St 
Paul  and  Luther  in  blessed  union;  gave  a  rational,  not 
superrational  basis  for  morals,  and  provided  room  for 
social  legislation  which  at  the  same  time  could  easily  be 
held  back  from  too  ruthless  application. 

Kant  clearly  saw  the  mass  of  empirical  and  hence  irrele- 
vant detail  that  had  found  refuge  within  this  liberal  and 
diffusive  reason.    He  saw  that  the  idea  of  reason  could  be 
made  self -consistent  only  by  stripping  it  naked  of  these 
empirical  accretions.    He  then  provided,  in  his  critiques,  a 
somewhat  cumbrous  moving  van  for  transferring  the  re- 
sultant pure  or  naked  reason  out  from  nature  and  the  ob- 
jective world,  and  for  locating  it  in  new  quarters,  with  a  new 
stock  of  goods  and  new  customers.    The  new  quarters  were 
particular  subjects,  individuals;  the  stock  of  goods  were 
the  forms  of  perception  and  the  functions  of  thought  by 
which  empirical  flux  was  woven  into  dtu*able  fabrics;  the 
new  customers  were  a  society  of  individuals  in  which  all 
are  ends  in  themselves.    There  ought  to  be  an  injunction 
that  Kant's  saying  about  Hume's  awakening  of  him  should 
never  be  quoted  save  in  connexion  with  his  other  sajring 
that  Rousseau  brought  him  to  himself,  in  teaching  him  that 
the  philosopher  is  of  less  account  than  the  laborer  in  the 
fields  unless  he  contributes  to  human  freedom.    But  none 
the  less,  the  new  tenant,  the  universal  reason,  and  the  old 
homestead,  the  empirical  tumultuous  individual,  could  not 
get  on  together.    Reason  became  a  mere  voice  whidi  hav- 
ing nothing  in  particular  to  say,  said  Law,  Duty,  in  gen- 
eral, leaving  to  the  existing  social  order  of  the  Prussia  of 
Frederick  the  Great  the  congenial  task  of  declaring  just 
what  was  obligatory  in  the  concrete.  The  marriage  of  free- 
dom and  authority  was  thus  celebrated  with  the  under- 
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standing  that  the  sentimental  fmmacy  went  to  the  former 
and  the  practical  control  to  the  latter. 

The  effort  to  force  a  miiversal  reason  which  had 
been  used  to  the  broad  domains  of  the  cosmos  into  the 
cramped  confines  of  individuality  conceived  as  merely '"em- 
pirical," a  highly  particularized  creature  of  sense,  could 
have  but  one  result:  an  explosion.  The  products  of  that 
explosion  constitute  the  Post-Kantian  philosophies.  It 
was  the  work  of  Hegel  to  attempt  to  fill  in  the  empty 
reason  of  Kant  with  the  concrete  contents  of  history.  The 
voice  sounded  like  the  voice  of  Aristotle,  Thomas  of 
Aquino  and  Spinoza  translated  into  S wabian  German ;  but 
the  hands  were  as  the  hands  of  Montesquieu,  Herder,  Con- 
dorcet  and  the  rising  historical  school.  The  outcome  was 
the  assertion  that  history  is  reason,  and  reason  is  history: 
the  actual  is  rational,  the  rational  is  the  actual.  It  gave  the 
pleasant  appearance  (which  Hegel  did  not  strenuously 
discourage)  of  being  specifically  an  idealization  of  the 
Prussian  nation,  and  incidentally  a  systematized  apolo- 
getics for  the  imiverse  at  large.  But  in  intellectual  and 
practical  effect,  it  lifted  the  idea  of  process  above  that  of 
fixed  origins  and  fixed  ends,  and  presented  the  social  and 
moral  order,  as  well  as  the  inteDectual,  as  a  scene  of  be- 
coming, and  it  located  reason  somewhere  within  the  strug- 
gles of  life. 

Unstable  equilibrium,  rapid  fermentation  and  a  succes- 
sion of  explosive  reports  are  thus  the  chief  notes  of  modem 
ethics.  Scepticism  and  traditionalism,  empiricism  and 
rationalism,  crude  naturalisms  and  all  embracing  ideal- 
isms, flourish  side  by  side— all  the  more  flourish,  one  sus- 
pects, because  side  by  side.  Spencer  exults  that  natural 
science  reveals  that  the  rapid  transit  system  of  evolution  is 
carrying  us  automatically  to  the  goal  of  a  perfect  man  in  a 
perfect  society;  and  his  English  idealistic  contemporary  is 
so  disturbed  by  the  removal  from  nature  of  its  moral  quali- 
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ties,  that  he  tries  to  show  that  it  makes  no  difference,  since 
nature  in  any  case  is  known  through  a  spiritual  principle 
which  is  as  permanent  as  nature  is  changing.  An  Amiel 
genteelly  laments  the  decadence  of  the  inner  life,  while  his 
neighbor  Nietzsche  brandishes  in  rude  ecstasy  the  banner 
of  brute  survival  as  a  happy  omen  of  the  final  victory  of 
nobility  of  mind.  The  reasonable  conclusion  from  such  a 
scene  is  that  there  is  taking  place  a  transformation  of  atti- 
tude towards  moral  theory  rather  than  mere  propaga- 
tion of  varieties  among  theories.  The  classic  theories  all 
agree  in  one  regard.  They  all  alike  assumed  the  existence 
of  the  end,  the  summum  bonum,  the  final  goal;  and  of 
the  separate  moral  force  which  moves  to  that  goal. 
Moralists  have  disputed  as  to  whether  the  end  is  an  aggre- 
gate of  pleasurable  state  of  consciousness,  enjoyment  of 
the  divine  essence,  acknowledgment  of  the  law  of  duty,  or 
conformity  to  environment.  So  they  have  disputed  as  to 
the  path  by  which  the  final  goal  is  to  be  reached:  fear  or 
benevolence?  reverence  for  pure  law  or  pity  for  others? 
self-love  or  altruism?  But  these  very  controversies  imply 
that  there  was  but  the  one  end  and  the  one  means. 

The  transformation  in  attitude,  to  which  I  referred,  is 
the  growing  belief  that  the  proper  business  of  intelligence 
is  discrimination  of  multiple  and  present  goods  and  of  the 
varied  immediate  means  of  their  realization;  not  seardi  for 
the  one  remote  aim.  The  progress  of  biology  has  accus- 
tomed our  minds  to  the  notion  that  intelligence  is  not  an 
outside  power  presiding  supremely  but  statically  over  the 
desires  and  efforts  of  man,  but  that  it  is  a  method  of  adjust- 
ment of  capacities  and  conditions  within  specific  situations. 
History,  as  the  lecturer  on  that  subject  told  us,  has  discov- 
ered itself  in  the  idea  of  process.  The  genetic  standpoint 
makes  us  aware  that  the  systems  of  the  past  are 
neither  fraudulent  imposture  nor  absolute  revelations;  but 
are  the  products  of  political,  economic  and  scientific  condi- 
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tions  whose  change  carries  with  it  change  of  reflective 
formulations.  The  recognition  that  intelligence  is  prop- 
erly an  organ  of  adjustment  in  difficult  situations  makes 
us  aware  that  these  past  theories  were  of  value  so  far  as 
they  helped  carry  to  an  issue  the  social  perplexities  from 
which  they  emerged.  But  the  chief  impact  of  the  evolu- 
tionary method  is  upon  the  present.  Theory  having 
learned  what  it  cannot  do,  is  made  responsible  for  the  bet- 
ter performance  of  what  needs  to  be  done,  and  what  only  a 
broadly  equipped  intelligence  can  do:  to  study  the  condi-/ 
tions  out  of  which  come  the  obstacles  and  the  resources  of 
adequate  life,  and  to  develop  and  test  the  ideas  which,  as 
working  hypotheses,  may  be  used  to  diminish  the  causes  of 
evil  and  buttress  and  expand  the  sources  of  good.  This 
program  is  indeed  vague,  but  only  unf amiliarity  with  it 
could  lead  one  to  the  conclusion  that  it  is  less  vague  than 
the  idea  that  there  is  a  single  moral  ideal  and  a  single  moral 
motive  force. 

From  this  point  of  view  there  is  no  separate  body  of 
moral  rules;  no  separate  system  of  motive  powers;  no  sep- 
arate subject-matter  of  moral  knowledge,  and  hence  no 
such  thing  as  an  isolated  ethical  science.  If  the  business  of 
morals  is  not  to  speculate  upon  man's  final  end,  and  upon 
an  ultimate  standard  of  right,  it  is  to  utilize  physiology,  an- 
thropology and  psychology  to  discover  all  that  can  be  dis- 
covered of  man,  his  organic  powers  and  propensities.  If 
its  business  is  not  to  search  for  the  one  separate  moral  mo- 
tive, it  is  to  converge  all  the  instrumentalities  of  the  social 
arts,  of  law,  education,  economics  and  political  science  upon 
the  construction  of  intelligent  methods  of  improving  the 
common  lot. 

If  we  still  wish  to  make  our  peace  with  the  past,  and  to    . 
sum  up  the  plural  and  changing  goods  of  life  in  a  single 
word,  doubtless  the  term  happiness  is  the  one  most  apt. 
But  we  should  again  exchange  free  morals  for  sterile  meta- 
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physics,  if  we  imagine  that  ''happiness*'  is  any  less  unique 
than  the  individuals  who  experience  it;  any  less  complex 
than  the  constitution  of  their  capacities,  or  any  less  variable 
than  the  objects  upon  which  their  capacities  are  directed. 

To  many  timid,  albeit  sincere,  souls  of  an  earlier  century, 
the  decay  of  the  doctrine  that  all  true  and  worthf  ul  sdenoe 
is  knowledge  of  final  causes  seemed  fraught  wiih  danger 
to  science  and  to  morals.  The  rival  conception  of  a  wide 
open  universe,  a  universe  without  bounds  in  time  or  space, 
without  final  limits  of  origin  or  destiny,  the  universe  with 
the  lid  off,  was  a  menace.  We  now  face  in  moral  science  a 
similar  crisis  and  like  opportunity,  as  well  as  share  in  a  like 
dreadful  suspense.  The  abolition  of  a  fixed  and  final  goal 
and  causal  force  in  nature  did  not,  as  matter  of  fact,  render 
rational  conviction  less  important  or  less  attainable.  It  was 
accompanied  by  the  provision  of  a  technique  of  persistent 
and  detailed  inquiry  in  all  special  fields  of  fact,  a  technique 
which  led  to  the  detection  of  unsuspected  forces  and  the 
revelation  of  undreamed  of  uses.  In  like  fashion  we  may 
anticipate  that  the  abolition  of  the  final  goal  and  the  single 
motive  power  and  the  separate  and  infallible  faculty  in 
morals,  will  quicken  inquiry  into  all  the  diversity  of  speci- 
fic goods  of  experience,  fix  attention  upon  their  conditions 
and  bring  to  light  values  now  dim  and  obscure.  The 
change  may  relieve  men  from  responsibility  for  what  they 
cannot  do,  but  it  will  promote  thoughtful  consideration  of 
what  they  may  do  and  the  definition  of  responsibility  for 
what  they  do  amiss,  because  of  failure  to  think  straight 
and  carefully.  Absolute  goods  will  fall  into  the  back- 
ground, but  the  question  of  making  more  sure  and  exten- 
sive the  share  of  all  men  in  natural  and  social  goods  will  be 
urgent,  a  problem  not  to  be  escaped  or  evaded. 

Morals,  philosophy,  returns  to  its  first  love ;  love  of  the 
wisdom  that  is  nurse,  as  nature  is  mother,  of  good.  But  it 
returns  to  the  Socratic  principle  equipped  with  a  multitude 
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of  special  methods  of  inquiry  and  testing;  with  an  organ- 
ized mass  of  knowledge,  and  with  control  of  the  arrange- 
ments by  which  industry,  law  and  education  may 
concentrate  upon  the  problem  of  the  participation  by  all 
men  and  women,  up  to  their  capacity  of  absorption,  in  all 
attained  values.  Morals  may  then  well  leave  to  poetry  and 
to  art,  the  task  (so  unartistically  performed  by  philosophy 
since  Plato)  of  gathering  together  and  rounding  out,  into 
one  abiding  picture,  the  separate  and  special  goods  of  life. 
It  may  leave  this  task  with  the  assurance  that  the  resultant 
synthesis  will  not  depict  any  final  and  all  inclusive  good, 
but  will  add  just  one  more  specific  good  to  the  enjoyable 
excellencies  of  life. 

Humorous  irony  shines  through  most  of  the  harsh 
glances  turned  towards  the  idea  of  an  experimental  basis  and 
career  for  morals.  Some  shiver  in  the  fear  that  morals  will 
be  plunged  into  anarchic  confusion— a  view  well  expressed 
by  a  recent  writer  in  the  saying  that  if  the  a  priori  and  tran- 
scendental basis  of  morals  be  abandoned  "we  shall  have 
merely  the  same  certainty  that  now  exists  in  physics  and 
chemistry"!  Elsewhere  lurks  the  apprehension  that  the 
progress  of  scientific  method  will  deliver  the  purposive 
freedom  of  man  bound  hand  and  foot  to  the  fatal  decrees 
of  iron  necessity,  called  natural  law.  The  notion  that  laws 
govern  and  forces  rule  is  an  animistic  survival.  It  is  a  prod- 
uct of  reading  nature  in  terms  of  politics  in  order  then  to 
turn  about  and  read  politics  in  the  light  of  supposed  sanc- 
tions of  nature.  This  idea  passed  from  medieval  theology 
into  the  science  of  Newton,  to  whom  the  universe  was  the 
dominion  of  a  sovereign  whose  laws  were  the  laws  of  na- 
ture. From  Newton  it  passed  into  the  deism  of  the  eigh- 
teenth century,  whence  it  migrated  into  the  philosophy  of 
the  Enlightenment,  to  make  its  last  stand  in  Spencer's 
philosophy  of  the  fixed  environment  and  the  static  goal. 

No,  nature  is  not  an  unchangeable  order,  unwinding 
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itself  majestically  from  the  reel  of  law  mider  the  control 
of  deified  forces.  It  is  an  indefinite  congeries  of  changes. 
Laws  are  not  governmental  regulations  which  limit 
change,  but  are  convenient  formulations  of  selected  por- 
tions of  change  followed  through  a  longer  or  shorter  period 
of  time,  and  then  registered  in  those  statistical  forms 
which  are  amenable  to  mathematical  manipulation.  That 
this  device  of  shorthand  symbolization  presages  the  sub- 
jection of  man's  intelligent  eflFort  to  fixity  of  law  and 
environment  is  interesting  as  a  culture  stu^val,  but  is  not 
important  for  moral  theory.  Savage  and  child  delight  in 
creating  bogeys  from  which,  in  concealing  their  origin  and 
structure,  interesting  thrills  and  shudders  may  be  had. 
Civilized  man  in  the  nineteenth  century  outdid  these  bug- 
aboos in  his  image  of  a  fixed  universe  hung  on  a  cast-iron 
framework  of  fixed,  necessary  and  universal  laws.  Know- 
ledge of  nature  does  not  mean  subjection  to  predestination, 
but  insight  into  courses  of  change;  an  insight  which  is 
formulated  in  "laws,"  that  is,  methods  of  subsequent  pro- 
cedure. 

Knowledge  of  the  process  and  conditions  of  physical 
and  social  change  by  experimental  science  and  genetic  his- 
torj'^  has  one  result  with  a  double  name:  increase  of  control 
and  increase  of  responsibility;  increase  of  power  to  direct 
natural  change,  and  increase  of  responsibility  for  its  equit- 
able direction  toward  fuller  good.  Theory  located  within 
progressive  practice  instead  of  reigning  statically  supreme 
over  it,  means  practice  itself  made  responsible  to  intelli- 
gence; to  intelligence  which  relentlessly  scrutinizes  the  con- 
sequences of  every  practice,  and  which  exacts  liability  by  an 
equally  relentless  publicity.  As  long  as  morals  occupies 
itself  with  mere  ideals,  forces  and  conditions  as  they  are 
will  be  good  enough  for  "practical"  men,  since  they  are  then 
left  free  to  their  own  devices  in  turning  these  to  their  own 
account.   As  long  as  moralists  plume  themselves  upon  pos- 
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session  of  the  domain  of  the  categorical  imperative  with 
its  bare  precepts,  men  of  executive  habits  will  always  be  at 
their  elbows  to  regulate  the  concrete  social  conditions 
through  which  the  form  of  law  gets  its  actual  filling  of 
specific  injunctions.  When  freedom  is  conceived  to  be 
transcendental,  the  coercive  restraint  of  immediate  neces- 
sity will  lay  its  harsh  hand  upon  the  mass  of  men. 

In  the  end,  men  do  what  they  can  do.  They  refrain 
from  doing  what  they  cannot  do.  They  do  what  their  own 
specific  powers  in  conjunction  with  the  limitations  and 
resources  of  the  environment  permit.  The  eflFective  con- 
trol of  their  powers  is  not  through  precepts,  but  through 
the  regulation  of  their  conditions.  If  this  regulation  is 
itself  to  be  not  merely  physical  or  coercive,  but  moral,  it 
must  consist  of  the  intelligent  selection  and  determina- 
tion of  the  environments  in  which  we  act;  and  in  an  intelli- 
gent exaction  of  responsibility  for  the  use  of  men's  powers. 
Theorists  inquire  after  the  "motive"  to  morality,  to  virtue 
and  the  good,  under  such  circumstances.  What  then,  one 
wonders,  is  their  conception  of  the  make-up  of  hmnan  na- 
ture and  of  its  relation  to  virtue  and  to  goodness?  The 
pessimism  which  dictates  such  a  question,  if  it  be  justified, 
precludes  any  consideration  of  morals. 

The  diversion  of  intelligence  from  discrimination  of 
plural  and  concrete  goods,  from  noting  their  conditions  and 
obstacles,  and  from  the  task  of  devising  methods  for  hold- 
ing men  responsible  for  their  concrete  use  of  powers  and 
conditions,  has  done  more  than  brute  love  of  power  to 
establish  inequality  and  injustice  among  men.  It  has  done 
more,  because  it  has  confirmed  with  social  sanctions  the 
principle  of  feudal  domination.  All  men  require  moral 
sanctions  in  their  conduct:  the  consent  of  their  kind.  Not 
getting  it  otherwise,  they  go  insane  to  feign  it.  No  man 
ever  lived  with  the  exclusive  approval  of  his  own  conscience. 
Hence  the  vacuum  left  in  practical  matters  by  the  remote 
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irrelevancy  of  transcendental  morals  has  to  be  filled  in 
somehow.  It  is  filled  in.  It  is  filled  in  with  class-codes, 
class-standards,  class  approvals— with  codes  which  recom- 
mend the  practices  and  habits  already  current  in  a  given 
circle,  set,  calling,  profession,  trade,  industry,  club  or 
gang.  These  class-codes  always  lean  back  upon  and  sup- 
port themselves  by  the  professed  ideal  code.  This  latter 
meets  them  more  than  half-way.  Being  in  its  pretence  a 
theory  for  regulating  practice,  it  must  demonstrate  its 
practicability.  It  is  uneasy  in  isolation,  and  travels  hastily 
to  meet  with  compromise  and  accommodation  the  actual 
situation  in  all  its  brute  imrationality.  Where  the  pressure 
is  greatest— in  the  habitual  practice  of  the  political  and 
economic  chieftains— there  it  acconunodates  the  most. 

Class-codes  of  morals  are  sanctions,  under  the  caption  of 
ideals,  of  uncriticized  customs;  they  are  recommendations, 
under  the  head  of  duties,  of  what  Ihe  members  of  the  class 
are  already  most  given  to  doing.  If  there  are  to  obtain 
more  equable  and  comprehensive  principles  of  action,  ex- 
acting a  more  impartial  exercise  of  natural  power  and  re- 
source in  the  interests  of  a  common  good,  it  will  be  because 
members  of  a  class  can  no  longer  rest  content  in  responsi- 
bility to  a  class  whose  traditions  constitute  its  conscience, 
but  are  made  responsible  to  a  society  whose  ronscience  is 
its  free  and  eflFectively  organized  intelligence.  ' 

In  such  a  conscience  alone  will  the  Socratic  injunction  to 
man  to  know  himself  be  fulfilled. 
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PHILOLOGY 


"WoRDs^  words,  words,"  said  Hamlet  once,  and  it  may 
seem  to  some  who  are  less  informed  on  the  subject,  that 
philology  is  a  science  that  deals  merely  with  words.  Such 
is  not  the  case.  And  if  it  were  so,  those  "mere  words,"  so 
rich  in  associations  of  the  past,  are  trophies  worthy  to 
be  enshrined  as  precious  relics,  since  they  represent 
proud  triumphs  of  the  hmnan  mind  won  in  intellectual 
battles  through  the  ages.  The  true  philologist  is  not  a 
mere  student  of  language ;  he  must  be  more  if  he  fulfils  the 
duties  of  his  office.  While  engrossed  in  the  most  exact  de- 
tails of  the  smallest  word,  the  least  syllable,  the  seemingly 
insignificant  letter,  or  the  minutest  fraction  of  a  sound  that 
his  knowledge  enables  him  to  analyze,  he  must  be  prepared 
to  become  in  turn  the  historian,  philosopher  and  logician, 
the  physiologist,  psychologist  and  sociologist,  and  even  the 
student  of  comparative  religion,  and  with  it  all  he  must 
ever  remain  the  skilled  observer  and  impartial  judge. 
Such  are  the  ideals  of  the  true  philologist. 

Interest  in  the  field  of  philological  research  has  grown 
steadily  and  healthily.  A  glance  through  the  pages  of  any 
good  catalogue  of  publications  in  the  linguistic  line  will 
reveal  a  list  of  two  or  three  hundred  titles  of  journals  and 
transactions  of  learned  societies  devoted  to  a  study  of  the 
subject,  supplemented  by  a  large  number  of  general  peri- 
odicals, special  serials,  and  occasional  linguistic  reports,  to 
say  nothing  of  the  countless  single  works,  memoirs,  and 
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monographs  on  philological  themes,  that  annually  appear 
not  only  in  Europe  and  America,  but  also  in  Egypt,  India, 
Java,  China,  and  Japan.  At  this  very  time,  moreover,  we 
are  watching  the  publication  of  a  succession  of  immensely 
valuable  "Grundrisse"— each  devoted  to  a  special  group 
of  Indo-European  tongues  and  forming  a  rich  storehouse 
of  philological  material  that  is  encyclopedic  in  its  charac- 
ter. Similar  compendiimis  in  other  linguistic  groups  will 
follow. 

Scholars,  furthermore,  come  together  each  year  in  philo- 
logical gatherings  or  assemble  at  stated  intervals  in  inter- 
national congresses  that  deal  with  the  manifold  sides  of 
linguistic  activity.  It  often  happens,  too,  that  questions  of 
grave  import  turn  upon  matters  that  belong  to  the  philo- 
logian  to  decide.  The  historian  and  theologian  will  best 
appreciate  this  fact.  Not  only  this,  but  hardly  a  day  passes 
without  our  having  to  turn  to  that  special  monument  of 
the  philologist's  labor,  the  dictionary,  for  information  on 
some  matter  of  spelling,  definition,  or  derivation;  and  the 
number  of  these  standard  works  and  special  lexicons,  like 
the  vast  nmnber  of  words  they  contain,  is  ever  on  the  in- 
crease. We  need  only  allude  to  the  great  lexicographical 
monuments  which  France,  Germany,  England,  and 
America  have  produced  within  the  last  thirty  years. 
Language,  moreover,  that  globe-encircling  chain,  has  a 
universal  interest  because  of  the  role  it  has  played  in  devel- 
oping human  society.  If  all  knowledge  was  Bacon's 
sphere,  all  languages  are  the  philologist's  domain.  Noth- 
ing that  relates  to  them  can  therefore  be  foreign  to  his  or 
our  interests. 

The  use  of  the  term  "philology,"  like  most  of  such  desig- 
nations, is  a  relative  one.  In  its  proper  sense  the  word  is 
understood  to  connotate  everything  that  finds  its  expres- 
sion through  the  medium  of  language,  and  it  is  as  applica- 
ble to  literary  forms  as  to  spoken  speech.    This  is  the  broad 
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significance  which  German  and  French  scholars  com- 
monly assign  to  the  word;  and,  indeed,  it  is  the  preferable 
one.  But  there  has  grown  up  in  England,  as  also  in 
America  and  elsewhere,  a  tendency  to  narrow  and  restrict 
the  meaning  of  "philology"  to  denote  that  which  is  other- 
wise called  "comparative  philology,"  "comparative  gram- 
mar," "science  of  language,"  or,  in  general,  "linguistics." 
This  narrowing  of  the  application  of  the  word  has  its 
advantages;  but,  let  me  emphasize  again,  the  broader  com- 
prehension of  the  term  is  the  more  correct  one,  and  is  more 
in  keeping  with  the  scope  of  the  philologian's  vision. 

The  possession  of  language,  that  divine  gift  universally 
belonging  to  mankind,  is  recognized  as  having  been  proba- 
bly the  most  potent  factor  in  advancing  human  institutions 
and  the  world's  civilization.  Although  everything  that 
embodies  thought,  whether  in  the  form  of  art,  music,  sculp- 
ture, or  other  symbolic  or  graphic  representation,  is  indeed 
language,  in  that  it  is  a  means  of  communication,  never- 
theless the  particular  theme  of  the  philologist— to  use  the 
word  in  the  restricted  sense— is  the  science  of  speech, 
whether  uttered  or  recorded.  It  is  this  gift  of  language 
that  most  strikingly  distinguishes  man  from  the  brute  and 
which  makes  men  (to  quote  Hamlet  again)  "the  paragon 
of  animals."  Not  that  any  one  for  an  instant  denies  that 
animals  communicate  with  each  other  by  cries  and  signs 
and  thus  give  expression  to  their  feelings,  but  such  utter- 
ances, called  forth  by  instinct,  differ  toto  caelo  from  the 
speech  of  man  inspired  by  reason.  It  must  be  admitted 
that  the  attempts  that  have  been  made  by  linguistic  inves- 
tigators to  analyze  or  synthesize  into  articulate  speech  the 
rudimentary  communications  of  the  chimpanzee  or  some 
other  member  of  the  lower  creation  have  thus  far,  at  least, 
failed  to  supply  one  of  the  missing  links  in  the  Darwinian 
chain  of  evidence.  There  still  remains  this  impassable  bar- 
rier to  surmount,  this  dividing  gulf  to  cross.  It  is  true  tiiat 
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some  investigators,  following  the  example  of  Gamer,  are 
at  work  upon  ''monkey  vocabularies"  and  ^'simian  dia- 
lects," but  as  yet  their  results  are  not  such  that  they  can 
claim  to  be  of  real  scientific  value. 

As  the  scientist  well  knows,  language  is  pre-eminently  a 
means  to  an  end.  The  aim  in  view  is  the  desire  to  com- 
municate with  others  and  to  understand  them  in  return.  As 
a  means  to  achieving  this  end  it  is  easy  to  recognize  how 
the  human  voice  triumphed  over  gesture  and  grimace,  and 
rose  paramount  as  the  fittest  and  best  suited  instrument 
to  accomplish  the  task.  I  need  only  add  that  this  exquis- 
itely adapted  implement,  the  vox  humanaj  has  become 
more  and  more  perfected  in  the  course  of  ages  until  its 
capability  and  eflSdency,  aided  at  times  by  its  handmaidens, 
gesticulation  and  facial  expression,  seem  infinite.  So 
wonderful  is  its  power  and  so  miraculous  the  gift  whidi  it 
imparts  that  philosophers,  since  the  days  of  the  Greeks, 
have  not  ceased  to  speculate  on  the  origin  of  language, 
whether  it  be  God-given,  adopted  by  imitation,  evolved 
from  ejaculations,  or  otherwise  brought  into  existence. 
But  we  may  safely  declare  that  no  onomatopoetic,  or 
"bow-wow"  hypothesis,  no  "pooh-pooh"  or  "ding-dcmg'* 
theory,  no  "yo-he-ho"  or  "love  and  song"  explanation  (to 
use  the  catchwords  of  Max  Miiller  and  other  investigators 
of  the  problem),  nor  in  fact  any  other  proposed  solution, 
has  afforded  a  complete  answer  to  the  enigma  of  how 
speedi  began.  It  is  true  that  eadi  of  the  numerous  sug- 
gestions since  Herder's  day  has  something  in  its  favor,  yet 
the  problem  is  too  complex,  and  the  combination-lock  that 
safeguards  the  treasured  secret  is  too  intricate  to  be 
opened  by  a  single  key.  In  any  case  we  must  concede  that 
language  had  its  beginning  at  least  as  early  as  th  be- 
ginning of  organized  society;  it  is  a  socio-historical  prod- 
uct and  the  offspring  of  necessity.  The  study  of  language 
falls  within  the  realm  of  social  science. 
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The  science  of  comparative  philology  is  young  in  years— 
although  the  oldest,  I  believe,  among  the  comparative  sci- 
ences, except  comparative  anatomy— but  in  its  relatively 
short  lifetime  it  has  contributed  liberally  to  the  advance- 
ment of  kindred  sciences  through  the  methods  of  research 
it  had  adopted  in  advance  of  them  and  the  results  which 
it  has  been  able  to  accomplish.  A  century  has  hardly 
elapsed  since  the  time  when  philology  came  into  being.  So 
quick  was  its  birth  and  so  rapid  its  growth  that  it  seemed 
to  have  sprung  Minerva-like  from  the  head  of  a  Zeus.  Yet 
this  science  does  not  owe  its  origin  either  to  Greece  or 
Home,  although  the  literature  of  the  classic  lands  contrib- 
uted to  its  niulure.  Comparative  philology  owes  its  origin 
to  a  gift  from  f ar-oflF  India.  It  is  true  that  Plato's  "Craty- 
lus"  has  still  a  remote  interest  for  the  student  of  etymology, 
and  that  the  Greek  grammarians  of  Alexandria  or  their 
Roman  counterparts,  Varro  and  Prisdan,  may  be  cited  as 
quasi-pioneers  when  we  are  giving  a  historical  sketch  of 
philological  studies.  It  is  equally  true  that  Arabic  lit- 
erature, from  the  seventh  century  onward,  can  point  to 
more  than  two  thousand  writers  (many  of  them  Persians 
by  birth)  who  dealt  with  grammatical,  lexicographical, 
and  philological  subjects.  It  is  a  fact,  likewise,  that  the 
Jews  had  their  Massoretic  scholiasts  and  a  line  of  He- 
brew grammarians  dating  from  the  tenth  and  the  eleventh 
century  of  our  era.  Nevertheless,  none  of  these  eflForts  in 
single  directions  produced  comparative  philology,  al- 
though, like  similar  endeavors  in  other  lines,  they  may  have 
accomplished  something.  Comparative  philology  was  bom 
on  the  day  when  Sanskrit  was  opened  to  the  eyes  of  the 
Wf  >tem  world.  The  enthusiasm  that  stirred  the  hearts 
of  th^ose  first  pioneers  into  the  realm  of  India's  sacred  lan- 
guage and  India's  ancient  lore  still  throbs  in  the  veins  of 
their  followers  to-day  and  will  quicken  the  pulse-beat  of 
inspired  workers  for  generations  to  come.  We  may  laugh, 
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to  be  sure,  at  the  old  etymology  of  the  word  for  "meat"  in 
the  Law  Code  of  Manu:  "He  will  me-eat  {mdmsa)  in  yon- 
der world  whose  me-eat  (nidmsa)  I  eat  in  this  world  here, 
for  that  is  the  whole  meat  of  the  matter."  Or  we  may  be 
amused  because  the  ancient  Brahmans  called  a  "prop"  a 
"propper"  because  it  was  "proper."  We  are  reminded  of 
some  of  the  etymological  attempts  of  the  Greeks,  or  of  the 
jocular  derivation  of  "ostler"  by  Dean  Swift  from  "oat- 
stealer."  But  we  cannot  withhold  our  admiration  from  old 
Yaska  of  India,  that  earliest  of  all  philologians— for  he 
lived  about  the  fifth  century  B.  C— nor  can  we  refrain 
from  lauding  the  great  Sanskrit  grammarian  Fanini,  who 
wrote  about  800  B.  C,  or  from  praising  his  long  line  of 
successors  beginning  with  Katyayana,  even  if  we  look  ask- 
ance at  some  of  their  grammatical  foibles  and  eccentricities, 
or  be  disappointed  at  their  failure  to  know  all  that  we  know. 
It  was  they  who  taught  us  the  scientific  analysis  of  a  word 
into  root,  stem,  and  sufiix ;  it  was  they  who  knew  secrets  of 
speech  that  the  Greeks  never  had  divined. 

It  was  Sir  William  Jones  who  first  drew  public  attention 
more  widely  to  the  value  of  Sanskrit  in  the  special  matter 
of  determining  the  relationship  of  various  groups  of  lan- 
guages in  Asia  and  Europe,  now  comprised  under  the 
general  name  of  Aryan,  Indo-Germanic  or  Indo-Euro- 
pean, since  they  include  the  great  linguistic  families  of 
India,  Persia,  Armenia,  and  of  the  Greeks,  Romans  and 
Kelts,  the  Teutons  and  the  Slavs.  Though  the  note  had 
previously  been  struck  by  other  scholars,  it  was  the  chord 
sounded  by  him  in  his  presidential  address  before  the 
Asiatic  Society  at  Calcutta  in  1786  (published  two  years 
later)  that  has  echoed  on  till  to-day. 

"The  Sanskrit  languagjB,"  said  Sir  William,  "whatever 
be  its  antiquity,  is  of  wonderful  structure;  more  perfect 
than  the  Greek,  more  copious  than  the  Latin,  and  more  ex- 
quisitely refined  than  either;  yet  bearing  to  both  of  them 
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a  stronger  aflfinity,  both  in  the  roots  of  verbs  and  in  the 
forms  of  grammar,  than  could  have  been  produced  by  ac- 
cident; so  strong  that  no  philologer  could  examine  all 
three  without  believing  them  to  have  sprung  from  some 
conmion  soiu-ce,  which  perhaps  no  longer  exists.  There  is 
a  similar  reason,  though  not  quite  so  forcible,  for  suppos- 
ing that  both  the  Gothic  and  Celtic,  though  blended  with  a 
different  idiom,  had  the  same  origin, with  the  Sanskrit." 

To  Germany,  however,  belongs  the  honor  of  producing 
the  true  founders  of  the  new  comparative  science  at  the 
opening  of  the  nineteenth  century— and  Germany  still 
holds  the  foremost  rank  in  the  field.  It  was  Franz  Bopp, 
that  man  of  many  languages  and  unbounded  patience, 
who  became  the  real  leader  by  showing  with  laudable  ex- 
actness the  general  relationship  that  exists  between  the 
members  of  the  great  group  of  languages  in  Europe  and 
their  Asiatic  cousins,  the  languages  of  India  and  Persia. 
It  was  he,  likewise,  that  led  the  way  by  proposing  a  theory 
(sufficiently  open  to  attack  later)  to  explain  the  origin 
of  the  endings  and  formative  elements  in  these  highly  in- 
flected tongues. 

The  second  name  is  well  known  to  every  one  here  pres- 
ent; it  is  the  name  of  Jakob  Grimm.  We  all  must  agree 
that  there  is  a  special  charm  in  associating  the  personality 
of  this  philologist  with  that  delight  of  our  childhood, 
Grimm's  Fairy  Tales,  the  work  of  Jakob  and  his  brother 
Wilhelm— the  Brothers  Grimm,  as  we  call  them.  There 
was  something  of  the  enchanter's  wand  in  Jakob  Grimm's 
magical  power  to  call  forth  that  which  could  be  di\'ined 
only  by  an  inspired  imagination.  His  great  work  dealing 
with  the  Germanic  languages  as  a  single  group  in  the 
larger  Indo-European  family  made  him  the  founder  of 
historical  grammar,  as  Bopp  was  of  comparative  philol- 
ogy. Grimm,  likewise,  became  the  Newton  of  the  science 
of  language  by  his  wonderful  discovery  of  the  law  of  per- 
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mutation  of  consonants,  known  by  his  name,  even  if  Rask, 
the  Dane,  had  previously  blazed  out  a  part  of  the  path. 
Minds  of  the  divining  and  prophetic  character  of  a  Grimm 
entitle  philology  to  the  high  rank  which  it  enjoys  among 
sciences. 

Scientific  etymology,  as  the  next  branch  of  comparative 
philology,  owes  its  origin  to  August  Friedrieh  Pott 
(1802-87).  Pott  did  more  than  any  one  else  in  the  first 
half  of  the  nineteenth  century  to  remove  the  stigma  of  the 
old  jibe  of  Voltaire  that  "Etymology  is  a  science  in  idiich 
the  vowels  count  for  nothing  and  the  consonants  for  very 
little." 

When  the  time  was  ripe  for  an  organizing  spirit,  it 
found  its  expression  in  Schleicher,  who  brought  the  grow- 
ing science  to  a  high  degree  of  advancement  by  his  re- 
markable "Compendium,"  first  published  in  1861,  in  whidi 
he  presented  a  portrait  sketch  of  each  member  of  the  Indo- 
European  family,  with  an  outline  picture  of  the  face  of  the 
Aryan  mother  in  the  background.  Like  the  modem  re- 
sults of  composite  photography,  the  images  were  in  many 
respects  imperfect  and  the  likeness  by  no  means  wholly 
satisfactory,  as  we  may  best  judge  from  the  recent  stric- 
tures by  Oertel  on  the  whole  subject  of  such  theoretic 
reconstructions.  Schleicher's  views,  moreover,  on  the  sub- 
ject of  language  as  a  natural  science  (he  himself  was  a 
natural  scientist)  have  long  since  proved  untenable;  and 
certain  of  his  philosophic  tenets  in  regard  to  language, 
which  Streitberg  ("IndogermanischeForschungen"  7.  860- 
872)  has  proved  beyond  doubt  to  have  been  tinged  by 
Hegelianism,  can  no  longer  be  maintained;  nevertheless, 
no  one  to-day  would  hesitate  to  accord  to  Schleidier  philo- 
logical honors  of  the  highest  kind. 

Were  it  possible  within  the  hoiu*  allowed  for  these  Wed- 
nesday non-technical  lectures,  it  would  be  an  acceptable 
task  to  present  and  summarize  the  contributions  of  a  dozen 
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other  pioneers,  like  the  two  Schlegels,  Benfey  in  Sanskrit, 
Cnrtius  in  Greek,  Corssen  and  Mommsen  in  Latin,  Zeuss 
in  Celtic,  Miklosich  in  Slavic,  Diez  in  Romance,  and 
Scherer  in  Germanic,  or  again  to  estimate  the  valuable 
work  accomplished  by  such  men  as  the  Italian  Ascoli,  the 
Frenchmen  Biunouf  and  Breal,  the  Dane  Rask,  or  the 
brilliant  Anglo-German  Max  Miiller,  or  our  own  country- 
man Whitney,  and  the  well-known  Germans,  Fick  of 
Breslau,  Johannes  Schmidt  of  Berlin,  Leskien  of  Leipzig, 
and  also  Collitz,  whom  we  have  been  happy  for  the  past 
twenty  years  to  claim  as  an  American  professor. 

A  mere  mention,  however  appreciative,  will  not  suffice  for 
sunmiarizing  the  new  era  created  in  the  seventies  and  early 
eighties  by  tiie  Leipzig  school  known  as  the  Junggramma- 
tiker  or  Neo-Grammarians.  This  remarkable trendinthesci- 
ence  was  largely  a  reaction  against  certain  of  the  older  views 
that  had  been  held  by  such  men  as  Georg  Curtius,  and  it 
was  guided  in  the  first  instance  by  Leskien  (himself  an 
old  pupil  of  Schleicher),  who  made  the  shibboleth  of  the 
new  movement  the  "inviolability  of  sound-laws"— die -4  tw- 
nahmslosigkeit  der  Lautgesetze.  The  struggle  centered 
about  a  group  of  younger  scholars,  especially  OsthofiF, 
Paul,  and  Karl  Brugmann— the  latter,  the  author  of  the 
"Grundriss  der  vergleichenden  Grammatik  der  indoger- 
manischen  Sprachen"  (the  first  volume  of  which  appeared 
in  1886)  being  universally  recognized  as  the  greatest  living 
philologist.  The  whole  movement  which  this  younger  gener- 
ation of  investigators  created  was  coincident  in  part  with 
the  phenomenal  advance  made  in  the  scientific  study  of 
the  modem  languages  by  the  side  of  the  classics;  for  the 
living  tongues  had  gradually  begun  to  assert  their  right 
and  title  to  consideration  by  the  side  of  the  dead  lan- 
guages. The  Neo-Grammarians  proved  themselves  up- 
to-date  in  their  readiness  to  draw  illustrations  from  these 
as  well  as  from  ancient  tongues;  in  their  willingness  to 
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abandon  some  of  the  old  problems  as  insoluble  in  the  light 
of  our  knowledge  at  the  present  time ;  in  the  sharp  distinc- 
tion they  made  between  physical  laws  and  sound-laws 
which  admit  of  the  action  of  the  will;  in  their  insistence  on 
the  likelihood  of  dialect-mixture  as  a  factor  in  judging 
languages;  and  in  their  emphasis  of  the  role  played  by  an- 
alogy in  the  development  of  linguistic  forms.  It  is  im- 
possible here  to  enter  into  details  as  to  the  various  parts 
taken  in  this  movement  by  men  whose  articles  were  con- 
tributed to  "Kuhn*s  Zeitschrift/*  "Bezzenberger's  Bei- 
trage,"  and  other  German  periodicals— for  the  battle  was 
largely  fought  in  Germany.  The  general  status  of  the 
question  to-day  will  be  clear  to  any  one  who  reads  the 
recent  volumes  of  the  "'Indogermanische  Forschungen," 
edited  by  Brugmann  and  Streitberg,  or  who  examines  the 
articles  contributed  by  any  one  of  the  exponents  of  the 
modem  tendencies  in  the  philological  journals  of  France, 
England,  and  Italy,  Denmark,  Norway,  and  Sweden,  or 
our  own  America.  In  the  month  of  August  next  year, 
1909,  the  twenty-fifth  anniversary  of  Brugmann*s  profes- 
sorship in  the  chair  of  Indo-G^rmanic  languages  will  be 
celebrated  by  his  many  pupils  and  friends.  A  special  vol- 
ume of  articles,  contributed  by  his  f  ellow-philologians  and 
edited  by  his  co-worker  Streitberg,  will  be  prepared  in  his 
honor. 

In  sketching  the  historical  development  so  as  to  include 
the  main  results  of  the  Neo-granunarian  movement  I  have 
had  to  omit  several  steps  that  were  of  prime  importance 
in  the  way  of  linguistic  discoveries,  but  which  may  not  be 
familiar  at  the  moment  to  the  audience  here  gathered. 
The  first  of  these  was  a  series  of  discoveries  that  led  to  the 
gradual  clearing  away  of  the  so-called  exceptions  to 
Grinmi's  Law.  Among  the  number  of  these  finds  was 
that  made  by  the  eminent  mathematician  and  Sanskritist 
Hermann  Grassmann,  who  showed  that  a  number  of  ap- 
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parent  violations  of  the  law  could  be  explained  by  assum- 
ing that  the  refractory  roots  in  question  both  began  and 
ended  with  an  aspirate  in  the  original  Indo-Eiu^pean. 
Of  unmatched  importance,  however,  was  the  discovery 
made  in  1877  by  Karl  Vemer,  the  Dane,  that  accent  exer- 
cised a  paramount  influence  in  determining  the  nature  of 
sound-shifts  in  the  Germanic  tongues.  This  particular 
enunciation,  together  with  Ascoli's  exposition,  in  1870,  of 
the  composite  character  of  the  original  Ar-sound,  elaborated 
fmlher  by  Collitz  and  others,  together  with  Brugmann's 
remarkable  postulation  of  the  law  of  the  nasal  sonant,  al- 
most entirely  did  away  with  the  old-fashioned  notion  of 
"sporadic  change"  so  far  as  the  consonants  were  concerned, 
and  established  on  a  firmer  basis  than  ever  before  the  doc- 
trine that  sound-laws  have  no  exception.  On  the  conso- 
nantal side,  therefore,  there  has  been  little  to  add  since 
those  days,  except  in  matters  of  further  detail. 

The  vowels,  on  the  other  hand,  which  had  "counted  for 
nothing"  in  the  time  of  Voltaire,  were  still  under  the  ban. 
The  true  recognition  of  their  value  was  brought  about 
slowly  through  a  succession  of  investigations  that  followed 
in  the  train  of  Cmlius's  "Spaltung  des  a-Lautes"  (1865). 
These  researches  were  carried  on  mainly  by  Amelung, 
Osthoff,  Brugmann,  Collitz,  Johannes  Schmidt,  Hiibsch- 
mann,  and  particularly  by  Mahlow,  "Die  langen  Vocale  a, 
e,  o,  in  den  europaischen  Sprachen"  (1879),  and  by  the 
Swiss  philologist,  Ferdinand  de  Saussure,  whose  "Memoire 
siu*  le  systeme  primitif  des  voyelles"  (1879)  still  ranks  as 
a  masterpiece  in  philological  work.  Since  that  era  the 
most  important  contributions  to  the  theory  of  Indo-Euro- 
pean vocalism  have  been  those  made  by  Bartholomae, 
Bechtel,  Fortunatov,  Meillet,  Brugmann,  and  Streitberg, 
and  especially  the  studies  of  accent  and  its  relation  to 
vowel  gradation  made  by  Hermann  Hirt  in  his  "Indoger- 
manischer    Akzent"     (1895)     and     "Indogermanischer 
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Ablaut"  (1900).  There  still  remains,  nevertheless,  much 
to  elucidate  in  the  whole  subject  of  vowel-variation  and  ac- 
centuation, and  the  field  promises  to  be  a  fruitful  one  to 
work. 

This  discussion  of  the  operation  of  phonological  laws 
leads  us  to  speak  of  another  brandi  of  philology  whidi  has 
made  remarkable  strides  in  the  past  half -century.  I  refer 
to  the  science  of  phonetics.  Not  that  this  is  an  entirely  new 
science,  since  the  Hindu  phoneticians  more  than  two  thou- 
sand years  ago  aiialyzied  sounds  with  an  accuracy  that  still 
excites  the  admiration  of  present-day  observers;  but  as  a 
branch  of  science  phonetics  was  little  cultivated  in  the 
West  until  the  middle  of  the  last  century.  The  way  had 
indeed  been  opened  by  the  work  done  by  the  pioneer  philo- 
logians  down  to  the  time  of  Pott  and  Benf ey.  An  impos- 
ing array  of  phonetic  formulas  had  been  drawn  up,  and 
gradually  arrangement  and  discipline  triumphed  over  con- 
fusion and  lawlessness;  well  defined  rules  of  sound-diange 
banished  arbitrary  license.  But  it  remained  for  special  in- 
vestigators to  establish  a  better  understanding  of  the  true 
nature  of  sounds  and  their  production,  and  to  define  the 
function  of  the  acoustic,  or  receptive,  side  of  speech.  This 
was  the  role  of  phonetics,  and  in  advancing  this  new  brandi 
of  linguistic  science  the  modem  languages  had  a  distin- 
guished share. 

As  promoters  of  these  investigations,  the  anatomist  and 
physicist  have  joined  hands  with  the  linguist  and  worked 
side  by  side  with  him.  In  this  respect  the  names  of  Brucke, 
Merkel,  Bonders,  Helmholz,  Ellis,  Evans,  Trautmann, 
Techmer,  Sweet,  Sievers,  Meillet,  and  Bousselot,  and,  in 
oiu*  country.  Bell  and  Scripture,  are  conspicuous  above  the 
rest.  The  mechanism  of  the  organs  which  produce  speedi 
have  been  examined  anatomically  from  the  phonetic  stand- 
point with  an  ever-growing  precision.  Cleverly  devised 
appliances,  such  as  the  artificial  palate  and  kindred  con- 
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trivances  that  enable  the  investigators  to  mark  more  ex- 
actly the  position  of  the  tongue  in  pronomicing  each  given 
sound,  have  passed  into  fairly  conmion  usage  among  those 
who  deal  with  the  speech-production  side  of  phonetics.  On 
the  acoustic  side  remarkable  researches  have  been  carried 
on  along  the  line  of  experimental  phonetics,  and  among 
these  I  would  make  particular  mention  of  the  series  of  in- 
vestigations into  speech-curves  conducted  lately  by  the 
American  phonetidan  E.  W.  Scripture,  whose  most  re- 
cent contribution  to  the  general  subject  will  be  found  in 
the  publications  of  the  Carnegie  Institution  at  Washing- 
ton. Delicately  constructed  instruments  plot  the  curves 
of  vibrations  produced  by  speech-sounds;  and  these  vibra- 
tions, measured  with  the  utmost  precision  now  possible,  are 
transposed  into  elements  of  time.  The  result  of  these 
transferences  are  of  the  greatest  interest  to  the  physicist 
and  physiologist,  as  I  know  best  from  my  friend  and  col- 
league. Professor  Hallock  of  Columbia,  who  has  worked 
in  similar  fields.  But  the  philologian  has  not  yet  fully 
utilized  the  results  of  these  investigations,  although  their 
importance  is  duly  recognized,  and  we  may  predict  that  a 
remarkable  advance  will  be  made  along  this  line  within  the 
next  ten  or  fifteen  years,  when  the  achievements  in  this 
special  branch  have  become  more  generally  accessible.  It 
must  not  be  overlooked  that  the  growing  number  of  special 
phonetic  joiunals  in  various  languages  tends  to  broaden  the 
knowledge  of  the  subject  in  every  direction.  One  phase  of 
phonetic  activity,  I  may  mention  before  leaving  the  topic, 
has  assumed  considerable  proportions  in  this  country 
in  the  form  of  phonetic  rules  applied  to  the  simplifica- 
tion of  Enghsh  spelling.  The  establishment  of  a  Sim- 
plified Spelling  Board  I  count  as  a  hopeful  sign  in  that 
direction. 

On  the  special  side  of  language  as  an  expression  of 
thought,  the  philosophical  speculations  of  the  older  days  of 
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a  Herder  or  a  Lazarus  G^iger  have  given  place  rather  to 
the  study  of  linguistic  psychology— in  other  words,  a 
Steinthal  has  been  succeeded  by  a  Wundt  with  his  "  Volker- 
psychologie"  (1900),  with  its  investigation  into  the  psy- 
chology of  peoples  judged  from  the  standpoint  of  lan- 
guage. As  has  been  admirably  remarked  by  a  well-known 
American  philologist,  "one  of  the  chief  characteristics 
of  the  language-study  of  the  last  fifty  years  is  the 
increased  attention  paid  to  the  psychological  factors  in  lan- 
guage, and  never  has  the  relation  between  linguis- 
tics and  psychology  been  so  close  as  at  the  present"  (a 
statement  by  Buck  in  an  address  on  "The  Relations  of 
Comparative  Grammar"  delivered  at  the  Congress  of 
Arts  and  Science  at  St.  Louis  in  1904) .  This  is  indicated, 
for  example,  by  the  attention  that  has  been  given  to  com- 
parative studies  in  respect  to  the  differences  shown  by  in- 
dividual languages  in  their  manner  of  expressing  gram- 
matical relations;  or  again  by  special  studies  of  vocabulary 
as  representing  modes  of  thought;  or  by  researches  into 
the  natiu'e  of  semantic  phenom.ena  as  an  intimation  of  the 
development  of  the  meanings  of  words;  or,  finally,  by  esti- 
mating the  functions  of  analogy  in  language  with  its  var- 
ious phases  of  the  associative  process.  Not  only  that,  but 
the  pathological  aspects  of  language,  linguistic  disturb- 
ances and  disorders  of  speech,  are  to-day  receiving  more 
and  more  scientific  consideration  by  the  philologist.  Cases 
of  aphasia,  or  the  various  forms  of  inability  to  produce  ar- 
ticulate speech;  of  paraphasia,  or  word-confusion;  of 
apraxia  manifested  in  a  failure  to  recognize  the  import  of 
designation;  and  of  sensory  aphasia,  a  kind  of  word-deaf- 
ness and  word-blindness — all  these  are  phenomena  closely 
observed  nowadays  by  specialists  in  the  realm  of  experi- 
mental psychology,  and  considerable  progress  has  been 
made  in  this  manner  toward  localizing  the  speech-centers 
and  determining  the  language-functions  of  the  brain. 
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Reference  has  already  been  made  to  the  possession  of 
language  as  a  universal  human  quality;  no  race  existing 
has  been  found  to  be  without  it.  The  number  of  different 
languages  consequently  runs  up  to  the  thousands;  a  glance 
at  the  comprehensive  work  of  Friedrich  Miiller,  "Grund- 
riss  der  Sprachwissenschaft"  (1876-87)  will  be  convinc- 
ing on  this  point;  and  if  we  include  dialects,  whether  that 
term  be  understood  in  a  strictly  scientific  sense  or  con- 
strued in  a  liberal  manner,  the  number  will  be  increased 
ten-fold.  This  wide-spread  distribution  of  tongues  over 
the  globe  and  their  divergent  character  make  the  problem 
of  classification  a  difficult  one.  No  thoroughly  satisfactory 
classification  has  yet  been  found,  but  the  genetic  group- 
ing thus  far  has  proved  to  be  the  more  practical,  even  if 
the  philologist,  anthropologist  and  ethnologist  agree  that 
language  is  not,  strictly  speaking,  a  sign  of  race  or  a  proof 
of  blood-affinity  among  peoples.  The  genetic  classifica- 
tion has  long  been  the  accepted  one,  and,  so  far  as  my 
knowledge  goes,  there  is  no  occasion  to  depart  from  it  as  a 
convenient  working  hypothesis,  though  it  must  never  be 
erected  into  a  philological  dogma. 

The  most  remarkable  change  and  advance  in  the  general 
philological  situation  within  our  lifetime  is  the  advance 
that  has  been  made  by  admitting  not  only  the  modem  lan- 
guages to  a  position  beside  the  classics,  but  also  by  opening 
the  door  to  the  other  great  language  groups  of  the  world, 
especially  the  Asiatic,  as  entitled  to  a  place  among  the  reg- 
ular forms  of  discipline  recognized  in  education.  The 
broadening  of  the  horizon  in  this  respect  has  been  remarka- 
ble. Sufficient  allusion  has  already  been  made  to  the  influ- 
ence that  was  exerted  upon  language  studies  when  San- 
skrit first  became  known.  Hebrew,  among  other  Semitic 
tongues,  had  already  received  occasional  recognition  in 
collegiate  institutions  as  well  as  theological  seminaries,  be- 
cause of  its  just  claims  to  importance  for  Biblical  studies. 
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The  gradual  advance  of  Semitics,  especially  the  rapid 
strides  made  in  the  study  of  Assyrian,  Babylonian,  Syriac, 
Arabic,  and  other  Semitic  tongues,  followed  as  a  sequel  to 
the  opening  up  of  new  materials  from  the  Orient.  Al- 
though Semitic  philology  is  comparatively  in  its  infancy, 
the  pioneer  work  done  by  de  Sacy,  G^senius,  Ewald,  De- 
litzsch,  Wright,  Lagarde,  and  Noldeke,  has  been  carried 
forward  by  Haupt,  Zimmem,  Barth,  and  others,  and  this 
very  day  a  large  work  by  Brockelmann  on  the  compara- 
tive grammar  of  the  Semitic  languages  ("Grundriss  der 
vergleichenden  Grammatik  der  semitischen  Sprachen")  is 
in  course  of  publication  in  Leipzig.  The  recent  discoveries 
of  ancient  Jewish  documents,  moreover,  made  by  English, 
French,  and  German  savants  conducting  excavations  in 
Egypt  promise  to  be  important  for  philological  studies  as 
well  as  for  Biblical  history  in  the  times  of  Ezra  and  Nehe- 
miah,  since  they  preserve,  among  other  things,  records  of  a 
petition  from  the  priests  of  the  temple  of  Jehovah  to  Ba- 
goas,  the  Persian  governor  of  Jerusalem  under  Darius 
Nothus.  New  light  may  be  thrown  by  these  monuments 
of  the  past  upon  the  relations  existing  between  the  Jews 
and  the  Persians  in  early  times.  Winckler's  recent  finds 
of  Indian  and  Iranian  names  among  Hittite  remains  in 
Asia  Minor  are  likely  to  prove  epoch-making.  I  may  add 
in  passing  that  the  old  time  philological  attempts  to  show 
a  relationship  between  the  Semitic  and  Aryan  tongues 
have  not  failed  to  exercise  a  fascination  for  those  who  are 
linguistically  inclined;  the  very  latest  of  these  endeavors 
is  by  Pedersen  in  the  current  number  of  the  "Indo- 
germanische  Forschungen." 

Among  the  languages  of  Africa,  the  Egyptian  has  not 
ceased  to  be  studied  since  the  days  of  the  discovery  of  the 
famous  Rosetta  Stone.  The  names  of  Champollion^  of 
Lepsius,  de  Rouge,  Brugsch,  Ebers,  Maspero,  Piehl,  and 
Flinders  Petrie  have  been  supplemented  by  Erman,  the 
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distinguished  Egyptologist  of  Berlin,  who  introduced  the 
historical  method  in  the  study  of  Egyptian,  and  he  has  been 
ably  seconded  by  our  American  Breasted  of  Chicago,  and 
W.  Max  Miiller  of  Philadelphia.  Among  the  number  of 
linguistic  workers  on  Koptic,  Stem  and  Steindorff — both 
Germans— may  be  mentioned;  and  there  are  earnest  schol- 
ars, like  Reinisch,  Bleek,  Steinthal,  Krapf,  Koelb,  Tor- 
rend,  engaged  in  investigating  the  other  African  tongues, 
but  the  entire  field  needs  more  cultivation  before  rich 
fruits  may  be  expected,  and  it  is  to  be  wished  that  more 
universities  may  follow  the  lead  already  made  by  several 
in  establishing  chairs  of  Egyptology,  and  by  making 
better  provision  for  the  general  study  of  the  languages 
of  the  land  between  the  Mediterranean  and  the  Cape  of 
Gkxxl  Hope.  I  must  not  neglect  to  add  that  a  special  peri- 
odical for  the  study  of  African  languages— "Zeitschrift 
fiir  afrikanische  Sprachen"— was  started  in  1887  and  has 
been  succeeded  by  another  which  was  founded  in  1895,  by 
Seidel  of  Berlin,  to  include  likewise  the  Oceanic  languages 
with  the  African. 

China  has  fared  reasonably  well  philologically,  consider- 
ing the  fact  that  attention  is  not  always  given  ungrudg- 
ingly to  distant  lands.  She  has  had  her  Stanislas  Julien, 
Williams,  Legge,  and  Schlegel,  and  still  may  claim  her 
Giles,  Georg  von  der  Gabelentz,  Chavannes,  and  our  col- 
league Hirth.  The  growth  of  interest  in  the  Celestial  Em- 
pire has  been  so  marked  that  to-day  chairs  in  Chinese  are 
admitted  to  an  equal  share  in  the  honors  accorded  to  other 
Asiatic  claimants  in  certain  of  the  universities  of  Europe 
and  America.  The  languages  of  Japan,  Korea,  Tibet, 
Turkistan,  Central  and  Northern  Asia,  the  problematic 
Hittite  and  Sumero-Accadian,  as  well  as  the  old  tongues 
in  Mexico  and  South  America  have  each  their  devoted 
specialists,  whose  yeoman  service  is  being  appreciated  more 
and  more  as  the  rapid  advance  in  intercourse  between  na- 
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tions  brings  these  various  regions  into  closer  touch  with 
our  present  interests.  The  same  is  true  of  the  various 
Polynesian  tongues,  and  our  own  country's  interest  in 
Oceanic  languages  is  no  longer  remote  since  the  day  of  the 
battle  of  Manila,  when  the  Philippines  came  into  the  pos- 
session of  the  United  States.  For  that  reason,  studies  of 
the  Philippine  dialects  are  for  us  to-day  no  longer  an  out- 
of-the-way  subject,  but  a  near-at-hand  theme,  as  shown, 
for  example,  by  the  active  work  done  in  the  field  by  Blake 
and  others,  including  Conant,  since  1898. 

Speaking  of  America  natiu-ally  leads  to  a  special  men- 
tion of  the  interest  that  is  being  taken  in  the  study  of  the 
languages  of  the  American  Indians.  Ever-increasing  sci- 
entific attention  has  been  given  to  the  subject  within  the 
last  half  century  by  such  workers  as  Gallatin,  Brinton, 
Gatschet,  Kleinschmidt,  Dorsey,  and  oiu*  Columbia  pro- 
fessor, Boas,  so  that  the  investigation  of  the  linguistic 
stocks  of  the  New  World  forms  a  special  branch  of  philo- 
logical research  in  several  learned  institutions  both  at 
home  and  abroad.  Within  the  next  few  years,  moreover, 
we  may  look  for  a  "Handbook  of  the  Languages  of  the 
American  Indians  north  of  Mexico,"  already  announced 
to  be  in  the  course  of  preparation  bjr  the  Biu'eau  of  Eth- 
nology at  Washington. 

The  relation  which.. the  science  of  language  bears  to 
other  branches  of  scientific  study  has  been  indicated  more 
than  once  in  the  course  of  this  address,  even  if  no  time  was 
allowed  to  elaborate  upon  the  points ;  and  there  now  remain 
only  a  few  minutes  to  touch  upon  some  of  the  advances 
made,  and  to  mention  some  of  the  present  tenden- 
cies and  problems  in  philology.  Among  the  departments 
in  which  marked  progress  has  been  made  is  that  of  com- 
parative syntax  as  a  special  branch  of  philological  science. 
The  name  of  Delbriick,  a  collaborator  of  Brugmann, 
stands  pre-eminently  forth  in  this  division,  and  he  has  had 
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the  ablest  backing  from  scores  of  specialists  in  the  allied 
fields. 

In  the  range  of  comparative  metrics  similar  advances 
have  been  made  in  specialized  lines  since  the  time  of  West- 
phal,  mitil  to-day  the  (Jermanist  Sievers,  no  longer  con- 
tent to  confine  his  contributions  to  the  realm  of  Teutonic 
rhythm,  has  gone  forward  to  discuss  the  minutiae  of  San- 
skrit meters  in  the  Veda,  and  has  even  published  an  exten- 
sive series  of  investigations  on  the  subject  of  Hebrew 
versification.  From  the  same  gifted  philologian,  who  is 
competent  in  so  many  fields,  we  may  also  look  for  some 
interesting  deductions  with  regard  to  the  general  topic  of 
the  rhythm  of  prose. 

The  study  of  the  meaning  of  words  in  diflFerent  languages 
(a  branch  of  paramount  importance  in  lexicography)  has 
led  to  another  specialized  phase  of  philological  research 
known  as  semasiology,  or  semantics,  in  which  the  name  of 
the  French  scholar  Breal  stands  in  the  foreground. 

Certain  other  aspects  of  philology  and  the  application 
of  its  results  are  familiar  to  the  student  of  mythology,  eth- 
nology, anthropology,  sociology,  and  comparative  re- 
ligion, as  already  indicated.  The  importance,  for  exam- 
ple, of  Schrader's  contributions  in  the  line  of  prehistoric 
Indo-G^ermanic  antiquities  and  the  early  civilization  of 
Europe  is  not  easy  to  overestimate,  even  when  presented 
in  its  newest  form  in  his  "Reallexikon  der  indogerman- 
ischen  Altertumskimde"  (1901).  Somewhat  kindred  in 
their  natiu'e  are  Hirt's  "Die  Indogermanen"  (two  vol- 
umes, 1905-7)  and  Meringer's  contributions  on  the  sub- 
ject of  "Worter  imd  Sachen"  that  have  appeared  in  the 
"Indogermanische  Forschungen."  If  Victor  Hehn's  book, 
entitled  "Kultiu^flanzen  imd  Haustiere,"  on  the  cultivated 
plants  and  domestic  animals  of  Asia  in  relation  to  Europe, 
written  nearly  forty  years  ago,  still  remains  a  standard 
work,  because  of  the  admirable  manner  in  which  its  mate- 
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rial  was  treated  from  the  comparative  standpoint,  we  may 
place  beside  it  the  second  edition  of  Mannhardt's  "Wald- 
und  Feldkulte"  (1905)  and  Hoops's  "Waldbamne  mid 
Kulturpflanzen  im  germanischen  Altertmn"  (1905),  to 
both  of  which  works  the  results  of  comparative  philology 
have  contributed  conspicuously.  It  would  be  easy  offhand 
to  adduce  a  score  or  more  of  similar  illustrations,  like 
Adalbert  Kuhn's  "Herabkunft  des  Feuers"  (2  ed.  1857) 
and  de  Gubernatis's  "Zoological  Mythology"  (1872)  and 
"Mythologie  de  plantes"  (1878-82),— but  enough  1 

Closely  connected  with  researches  of  this  character  and 
always  a  subject  of  interest  to  the  philologist  is  the  ques- 
tion as  to  the  location  of  the  primitive  home  of  the  Indo- 
Germanic  peoples.  In  the  eyes  of  most  philologians  Asia 
has  long  since  been  forced  to  yield  her  claim  to  the  distinc- 
tion of  having  been  the  cradle  of  the  Aryan  race;  instead 
of  that,  several  different  countries  in  Europe,  from  Sweden 
to  the  Caucasus,  have  put  forward  a  claim  through  special 
pleaders  as  being  entitled  to  the  honor.  At  the  present 
moment  the  plea  urged  by  those  in  favor  of  the  north  of 
Europe  seems  to  receive  by  far  the  most  support;  in  fact, 
the  two  most  recent  works  that  touch  on  the  subject 
(Much,  "Die  Heimat  der  Indogermanen,"  1902,  and 
Hirt,  "Die  Indogermanen,''  1905-7)  incline  either  toward 
the  Western  shore  of  the  Baltic  or  toward  the  lowland  re- 
gions of  northern  Europe  that  roughly  correspond  to  a 
portion  of  the  modem  Empire  of  Germany. 

The  whole  question  of  linguistic  affinities  already  re- 
ferred to  when  mentioning  Semitics  in  connection  with 
Indo-European  seems  still  to  linger  in  the  air  but  to  be 
no  nearer  solution  than  it  was  long  ago.  In  a  semi- 
popular  but  suggestive  primer  on  the  "History  of  Lan- 
guage" (1900)  the  English  scholar  Sweet,  for  example, 
throws  down  the  gaimtlet  for  his  fellow-linguists  to  take 
up,  by  an  attempt  to  show  that  there  are  peculiar  affinities 

24 


between  Aryan  languages  and  seemingly  unrelated  groups 
of  Ugrian  and  Ural-Altaic  tongues,  as  well  as  likenesses 
to  the  problematical  Sumerian.  It  is  only  fair  to  add  that 
Sweet  frankly  declared  at  the  outset  his  anticipation  of 
strong  opposition  to  such  a  hypothesis,  and,  furthermore 
to  state  that  our  view  of  the  question  depends  much  upon 
our  attitude  toward  the  great  problem  of  the  descent  of  all 
languages,  whether  we  seek  to  derive  them  from  a  common 
primeval  language  or  from  a  number  of  independently 
evolved  parent  languages. 

It  is  of  peculiar  interest  in  this  connection  to  call  atten- 
tion to  a  matter  that  is  likely  to  be  followed  by  a  train  of 
linguistic  surprises  as  well  as  by  important  results  in  other 
lines.  I  refer  to  the  remarkable  discoveries  that  have  been 
made  in  Eastern  Turkistan  by  the  expedition  of  Griin- 
wedel  and  Le  Coq,  sent  out  under  the  patronage  of  the 
Emperor  of  Germany.  The  wonderful  finds  that  have 
been  made  in  the  sand-buried  ruins  of  that  district,  like 
those  previously  imearthed  by  Stein,  are  of  extraordinary 
significance  not  alone  for  history,  archaeology,  and  art, 
but  also  for  the  various  branches  of  philological  studies,  if 
we  may  judge  from  the  specimens  already  made  accessi- 
ble by  Pischel,  F.  W,  K,  Miiller,  Sieg,  and  Siegehng  in 
the  transactions  of  the  Berlin  Academy,  and  by  Salemann 
in  the  Academy  of  St.  Petersburg.  The  philologian  will 
have  a  hard  problem  to  solve,  and  will  require  additional 
help  from  his  brothers  in  the  allied  sciences,  when  he  comes 
to  account  for  the  paradoxical  presence  of  a  centum-laji" 
guage  instead  of  a  iatam-language  in  the  speech  beyond 
the  Oxus,  or,  in  other  words,  to  explain  the  anomalous 
presence  in  Asia  of  a  tongue  with  the  fc-sound,  which  is 
characteristic  of  European  languages  in  contrast  to  the 
palatal  sibilant  that  distinguishes  the  Eastern  Aryan 
group.  Students  of  the  history  of  art  will  find  new  treas- 
ures among  these  dust-heaps;  while  the  student  of  relig- 
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ion  may  not  only  look  for  more  light  on  Manichaeism,  but 
may  also  find  additional  fragments  of  the  New  Testa- 
ment rendered  into  the  language  of  Sasanian  Persia,  be- 
sides those  Fazand  fragments  which  Miiller  has  already 
edited. 

Owing  to  the  rapid  strides  made  in  linguistic  studies 
during  recent  years,  it  is  but  natural  to  expect  that  views 
should  constantly  be  imdergoing  change  and  that  opinions 
which  were  current  a  few  years  ago  should  now  be  anti- 
quated or  be  wholly  rejected.  On  the  other  hand,  many 
theories  that  have  been  attacked  and  seemingly  supplanted 
for  a  time  have  ultimately  proved  their  title  to  continued 
existence  or  to  be  allowed  to  stand  alongside  of  the  hy- 
pothesis that  sought  to  replace  them.  Such  a  case,  for  ex- 
ample, may  be  found  in  that  much  mooted  problem  of  the 
origin  of  Indo-European  inflection.  Why  does  the  San- 
skrit verbal  conjugation  of  the  verb  "to  bear"  show  bhar- 
d-mij  bhar-a-sij  bhar-a-ti,  etc.,  which  may  be  paralleled 
with  the  varied  forms  that  express  "I  bear,  thou  bearest, 
he  bears,"  in  the  diflFerent  languages  of  the  entire  Aryan 
family?  Bopp*s  old-time  theory  of  the  pronominal  origin 
of  these  inflectional  endings,  though  more  or  less  current 
still  in  popular  circles,  has  long  since  ceased  to  find  general 
favor  in  the  eyes  of  specialists,  despite  the  fact  that  noth- 
ing really  satisfactory  has  supplanted  it.  Hirt  ( IF  17. 86- 
84)  has  made  a  very  plausible  plea  for  the  origin  of  ver- 
bal forms  from  the  noun,  and  for  the  part  played  by 
ablaut  in  the  development  of  formative  elements,  and  he 
has  supported  his  contention  with  great  ingenuity;  never- 
theless, there  still  remains  so  much  that  is  not  explained, 
that  his  hypothesis,  though  containing  undoubted  germs 
of  truth,  fails  to  carry  full  conviction,  although  what  is 
true  in  it  must  be  combined  with  what  is  true  in  Bopp's 
theory  till  scholars  supplement  it  and  its  other  predeces- 
sors by  casting  new  light  on  this  dark  subject, 
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Th6  changes  in  special  linguistic  nomenclature  strike 
every  one  who  reviews  the  progress  made  during  the  past 
fifty  years.  Instead  of  employing  the  terms  "prefixes," 
"suflSxes,"  and  "affixes,"  the  tendency  at  the  instant  is  to 
follow  Brugmann's  designation  "Fonnantia"  by  adopting 
"fonnative  elements,"  "Root  detenninatives"  (a  transla- 
tion of  Per  Persson's  "Wurzeldeterminativa")  is  a  watch- 
word in  the  linguistic  camp.  Instead  of  invariably  postu- 
lating monosyllabic  roots,  as  in  our  youth,  the  linguist 
nowadays  often  operates  with  "bases"  that  may  be  dissyl- 
labic or  trisyllabic.  The  importance,  moreover,  that  is  to 
be  attached  to  the  hypothetical  reconstruction  of  primitive 
Indo-European  forms  like  *htiy  "he  is,"  is  open  to  more  or 
less  discussion,  as  referred  to  above  and  shown  by  the  re- 
spective positions  taken  by  Oertel  and  Buck  at  the  philo- 
logical session  of  the  Congress  of  Arts  and  Sciences  at  St. 
Louis  in  1904.  In  all  such  matters  much  depends  upon 
the  interpretation  that  we  give  to  the  hypothetical  starred 
form— whether  it  be  regarded  as  a  convenient  algebraic 
formula  with  which  to  operate,  or  whether  we  are  to  give 
more  weight  to  it  in  presimfiing  that  it  may  represent  a 
form  actually  spoken  in  some  prehistoric  period.  It  is  like- 
wise problematical  how  far  the  results  obtained  through 
linguistic  evidence  are  to  be  used  in  reconstructing  a  pic- 
ture of  the  conditions  of  primitive  antiquty.  Greater  con- 
servatism than  formerly  is  used  in  this  respect,  and  we  are 
no  longer  so  positive  that  the  "daughter  of  the  household" 
was  the  picturesque  "milkmaid"  in  the  dawn  of  Aryan  civ- 
iHzation.  Philological  testimony  serves  rather  as  corrob- 
orative evidence  than  as  a  primary  basis,  and  goes  hand  in 
hand  with  the  evidence  furnished  by  anthropology,  geol- 
ogy, botany,  and  kindred  sciences  that  help  to  elucidate 
the  early  history  of  man. 

One  topic  more,  before  I  close.  Reference  was  made  at 
the  outset  of  this  lecture  to  the  universality  of  language. 
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But  universality  of  language  does  not  mean  a  universal 
language.  From  time  to  time  the  air  has  been  charged 
with  talk  about  pasi-glots,  pasi-linguas,  and  pasi-graphs, 
which  imply  that  the  world  is  to  have  but  a  single  speech. 
The  notion  is  a  millennial  one  and  is  as  old  as  the  days 
of  the  prophet  Zoroaster  if  we  may  accept  the  authority  of 
the  Bundahishn,  or  "Book  of  Creation"  (80.  23),  and  the 
Greek  record  of  Plutarch,  "Isis  and  Osiris"  (47.  9).  As 
long  ago  as  1668  a  learned  work  on  the  subject  of  a  theo- 
retic and  universal  language  was  written  by  the  Oxford 
divine.  Bishop  Wilkins,  and  entitled  "An  Essay  towards  a 
Real  Character  and  a  Philosophic  Language" ;  since  that 
time  "universal  languages"  have  appeared  and  disap- 
peared without  doing  any  serious  good  or  serious  harm. 
Volapiik,  Lange  Bleu,  Spelin,  and  Esperanto  are  but  ex- 
amples of  the  general  movement  that  is  really  idealistic  in 
its  hopes.  For  those  who  care  to  read  the  latest  word  on  the 
subject  I  would  refer  to  Brugmann  and  Leskien's  adverse 
article  on  the  subject  artificial  languages  in  "Indogerman- 
ische  Forschungen"  (1907)  and  to  Baudouin  de  Cour- 
tenay's  rejoinder  in  "Ostwalds  Annalen  der  Naturphilo- 
sophie"  (1908),  which  represents  the  most  favorable  side 
of  the  matter. 

And  now  to  conclude — for  I  can  not  even  mention  a 
number  of  other  problems— what  has  philology  in  its 
broadest  sense  accomplished? 

It  has  brought  cosmos  out  of  chaos. 

In  its  comparative  aspect  it  has  shown  convincingly  that  a 
close  kinship  exists  between  groups  of  languages,  audit  has 
sought  to  classify  these  scientifically  with  appropriate  ref- 
erence to  man's  distribution  throughout  the  world,  though 
without  insisting  too  strongly  on  the  relation  of  language 
to  race,  for  it  fully  recognizes  the  scientific  importance  of 
an  adequately  conservative  view  in  that  regard. 
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It  has  dealt  liberally  and  sympathetically  with  the  vari- 
ous aspects  of  language  treated  historically  and  philosoph- 
ically as  a  factor  in  the  world's  civilization. 

It  has  shown  a  praiseworthy  readiness  to  ally  itself  with 
kindred  sciences  and  often  to  adopt  their  results,  even 
where  its  method  of  scholarly  research  had  already  lent 
much  to  them. 

It  has  shown  itself  more  than  open  to  adopt  into  its  ser* 
vice  many  new  branches  of  study  as  forms  of  discipline  if 
their  activity  be  found  suited  to  contribute  to  the  ideal  aim 
it  has  in  view. 

It  has  shown  itself,  on  the  other  hand,  more  than  intol- 
erant of  anything  that  approached  charlatanism  or  was 
unworthy  of  science. 

Last  but  not  least,  I  would  repeat  again,  the  breadth 
and  scope  of  philology  in  its  broadest  sense  makes  an  ap- 
peal to  the  himian  heart  and  the  human  mind  as  a  science, 
and  I  hope  that  you,  my  generous  hearers,  will  graciously 
concede  that  the  true  philologian  is  not  a  man  occupied 
with  mere  "words,  words,  words." 
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LITERATURE 


LiTERATUBE  is  older  than  any  of  the  sciences,  as  it  is  the 
foremost  of  all  the  arts.  It  is  the  expression  in  words  of 
whatever  man  has  done  or  felt  or  thought  at  any  time 
since  his  inarticulate  cries  and  incoherent  stammerings 
were  transmuted  into  language.  Nor  are  we  concerned 
alone  with  the  written  records,  however  formidable  the 
mass  of  these  may  be.  Recall  the  seemingly  exhaust- 
less  temple-libraries  of  Assyria  and  Babylonia.  Think 
of  all  that  has  been  scratched  on  bricks  and  tiles,  or 
graven  upon  cliffs,  or  painted  upon  tombs.  Remember 
the  epigraphical  and  paleographical  remains  of  Greece 
and  Rome  and  of  the  Middle  Ages,  the  multitudinous 
papyri,  the  moimtains  of  parchment,  the  smeared  palimp- 
sests, the  wooden  tablets,  the  inscribed  potsherds,  vases, 
what  you  please— writing,  in  fact,  whether  upon  skins, 
or  clay  or  stone  or  bronze  or  lead.  And  think,  as  well, 
of  the  uncounted  millions  of  printed  pages  that  now  con- 
vey the  thoughts  of  men  to  men.  When,  in  mind,  we 
have  marshalled  all  of  this  material,  we  shall  then  have 
noted  only  a  part,  and  that  the  smaller  part,  of  what  we 
must  in  some  way  reckon  with  when  we  speak  of  literature. 
For  there  is  the  literature  which  came  into  existence  long 
before  the  art  of  writing,— literature  which  was  transmitted 
orally  from  age  to  age  or  was  forgotten  almost  in  the  mak- 
ing. The  verbal  reflex  of  action  and  thought  and  feeling 
is  forever,  in  much  the  same  fashion,  still  taking  form 
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among  peoples  quite  primitive  and  barbarous— Asiatic, 
African,  and  Polynesian— and  the  curious  student  may 
observe  it  to-day,  just  as  he  might  have  observed  precisely 
the  same  thing  ten  thousand  years  ago.  Therefore,  what 
we  usually  call  the  whole  body  of  the  literature  of  man- 
kind—meaning that  to  which  we  have  ready  access— is 
only  a  pitifully  meagre  fragment,  after  all.  Literature 
irresistibly  reminds  one  of  the  marvellous  fecundity,  the 
monstrous  prodigality  of  Nature,  which  will  spawn  a  hun- 
dred million  life-germs  and  let  them  perish,  in  order  that  a 
single  living  organism  may  survive. 

The  immensity  of  the  subject  may  well  bewilder  those 
who  seek  to  reach  any  sort  of  generalisation  with  regard  to 
it.  Yet  the  very  fact  that  our  material  for  study  is  re- 
stricted to  no  one  race  or  nation  or  time  or  stratum  of 
civilization  is  in  itself  immensely  significant.  It  reveals 
the  presence  of  a  universal  instinct— an  instinct  whidi 
craves  self-expression  and  the  perpetuity  of  that  self-ex- 
pression. Literature  is  but  a  single  manifestation  of  the 
will-to-live,  the  intensely  human  longing  to  be  felt  by 
others,  to  be  really  known  by  others,  and,  if  possible,  to  be 
remembered  by  others. 

So,  amid  all  the  woven  words  in  many  tongues,  we  can 
feel  our  way  to  a  very  broad  definition  of  literature  itself. 
We  may  call  it  an  attempt  at  self-expression  through  lan- 
guage, due  to  at  least  a  sub-conscious  desire  to  perpetuate 
this  self-expression.  Such  a  definition  is,  as  I  have  said, 
a  very  broad  one.  It  is  broad  enough  to  include,  on  the 
one  hand,  the  cadenced  battle-yell  of  a  horde  of  naked 
savages,  or  the  measured  ritual  of  a  priestly  sept  or  clan, 
and,  on  the  other  hand,  it  comprehends  the  delicate  lace-like 
artistry  of  a  lyric  poet  such  as  Horace  or  Hafiz. 

Because  literature  is  self-expression,  and  because  the 
expression  of  self  is  always  modified  and  coloured  and 
variously  controlled  by  a  thousand  subtle  influences— geo- 
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graphical  or  racial  or  national  or  political  or  social— litera- 
ture is  an  inexhaustible  treasure-house  whence  every  science 
may  derive  materials  that  are  priceless.  Here  is  a  mass 
of  evidence,  of  recorded  experience,  which  bears  upon 
all  the  problems  of  hiunanity  in  its  slow  progress  up  the 
heights.  Without  the  literature  of  past  ages  the  genetic 
study  of  any  science  is  impossible.  Indeed,  whatever  the 
mathematician,  the  metaphysician,  the  jurist,  the  biologist, 
the  astronomer  or  the  philosopher  of  to-day  may  choose  to 
write  concerning  his  own  pursuit— that,  too,  is  literature. 

Literatiu'e  is  not  itself  a  science.  Yet  is  there  possibly 
such  a  thing  as  a  science  of  literature?  Can  the  whole  body 
of  literature,  in  the  largest  sense,  be  studied  by  scientific 
methods  in  such  a  way  as  to  yield  exact  and  definite  results  ? 
And  what,  we  may  ask,  is  the  definition  of  a  science?  I 
think  that  Lamennais  expressed  it  very  well:  "A  science  is 
a  collection  of  thoughts  and  facts  upon  which  all  men  are 
agreed."  This  definition  rests  upon  the  principle  of  com- 
mon consent;  that  is,  the  common  consent  of  "all  men" 
who  have  studied  and  tested  the  thoughts  and  facts  which 
have  a  direct  and  necessary  relation  to  a  particular  science. 
No  science  stands  still.  New  discoveries  and  more  pro- 
found investigations,  by  eliciting  a  larger  knowledge,  will 
modify  its  laws.  It  is  true,  as  Herder  wrote  to  Reinhard, 
that  "the  last  solved  problem  of  this  world  and  of  mankind 
reveals  immediately  a  new  one  to  be  solved."  Yet  the 
characteristic  trait  of  an  exact  science  is  that,  at  any  given 
time,  its  expositors  are  agreed  upon  the  fundamentals,  and 
that  when  a  change  occurs,  it  is  a  change  accepted  by  them 
all. 

Now,  in  this  sense,  is  there  as  yet  such  a  thing  as  a  science 
of  literature?  If  so,  in  what  way  did  it  come  into  exist- 
ence ?  To  search  for  ultimates,  to  consider  all  the  influences 
and  forces  which  by  action  and  reaction,  by  relation  and 
inter-relation,  bring  about  any  definite  result,  is  always 
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difficult  if  not  impossible.  It  will  be  perhaps  sufficient  here 
to  consider  only  the  immediate  causes  which  have  estab- 
lished what,  if  it  be  in  reality  a  science,  is  the  yoimgest  of 
all  sciences.  To  acquire  an  accurate  perspective  we  need  go 
no  further  back  than  the  period  of  the  French  Revolution. 
That  great  cataclysm  was  accompanied  and  followed  by 
an  extraordinary  intellectual  ferment.  Old  truths  were 
viewed  with  keenly  searching  eyes.  Old  falsehoods  and 
outworn  traditions  came  crashing  down  with  the  fabric  of 
that  feudalism  which  had  cherished  them  so  long.  The 
spirit  of  inquiry,  of  challenge,  of  analysis,  whidi  is  the 
spirit  of  science  itself,  was  rife  throughout  the  Western 
world.  It  resulted  in  the  genesis  of  a  scientific  method  of 
approaching  literature,— a  method  blencUng  various  prin- 
ciples that  are  partly  psychological,  partly  historical,  and 
partly  philosophical.  There  is  much  that  must  be  here 
passed  over;  but  the  really  formative  forces  may  be  sum- 
marised in  the  influence  of  four  great  formative  per- 
sonages. 

Of  these  the  first  is  the  French  novelist,  Stendhal  (or 
Henri  Beyle) .  His  works  are  really  psychological  demon- 
strations. Fiction,  long  regarded  as  an  inferior  brandi, 
had,  after  the  publication  of  Rousseau's  "Nouvelle 
H^loise,"  risen  to  the  rank  of  serious  literature,  equal  to 
tragedy  itself  as  a  vehicle  of  thought.  With  Stendhal  in 
"L'Amour,"  and  in  his  novels  "Armance,"  "La  Chartreuse 
de  Parme,"  and  "Le  Rouge  et  le  Noir,"  there  is  a  meticu- 
lous analysis  of  thought  and  sentiment,  often  morbid  yet 
always  remarkably  acute.  He  declared  it  to  be  his  purpose 
"to  make  of  fiction  a  mirror  which,  as  you  carry  it  through 
the  streets,  allows  every  kind  of  image  to  be  reflected  in  it 
just  as  chance  directs."  This  promised,  at  least,  a  degree 
of  objectivity,  but  the  promise  was  unfulfilled.  His  books 
are  everywhere  subjective,  analytical.  He  cares  nothing 
for  environment,  but  only  for  individuals.    Their  most  inti- 
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mate  thoughts  and  feelings,  as  they  flicker  into  conscious- 
ness and  then  die  away,  he  notes,— holding  his  breath,  as  it 
were,  in  his  anxiety  not  to  lose  the  slightest  quiver.  It  is 
an  anxiety  which  he  communicates  to  the  reader.  We  feel 
in  studying  his  pages  what  Zola  has  compared  to  the  curi- 
osity of  a  young  child,  holding  a  watch  close  to  his  ear  and 
listening  intently  to  its  tickings.  Here  is  a  predominant 
psychology  such  as  pure  literature  had  not  known  before. 
Not  long  afterwards,  in  Michelet's  "Histoire  de  France" 
(1888),  there  appears  a  new  development  of  historical 
writing  in  which  enormous  erudition  drawn  from  the  dust- 
iest of  mediaeval  records  becomes  under  the  magician's 
touch  so  vibrant,  so  palpitating,  so  alive  with  vivid  imagery, 
and  so  rhjrthmic  in  its  cadenced  prose  as  to  be  at  times  quite 
truly  lyrical.  It  combines  the  patient  industry  of  the 
scholar  with  the  glow  and  rush  and  animation  of  the  poet. 
Every  document,  every  record,  every  letter  is  made  to  yield 
at  least  some  small  detail  of  costume,  features,  manners, 
motive.  Michelet  showed  just  what  intensity  of  life  could 
be  evoked  by  genius  from  the  imsunned  ardiives  of  a  half- 
forgotten  past. 

Almost  contemporaneously,  Auguste  Comte  proclaimed 
his  philosophy  of  Positivism.  This  was  apparently  unre- 
lated to  literature  although  destined  to  affect  profoundly 
the  development  of  literary  methodology.  The  Positive 
Philosophy  with  its  Law  of  the  Three  States— the  theolog- 
ical, the  metaphysical,  and  the  positive— involved  the  ap- 
plication to  social  phenomena  of  scientific  laws  analogous 
to  those  which  had  been  accepted  in  the  study  of  chemistry, 
of  physics,  and  of  physiology.  His  theory  of  "social 
physics"  looked  to  the  coordination  of  the  unquestioned 
facts  of  social  life.  The  static  law  was  the  law  of  order. 
The  djmamic  law  was  the  law  of  progress.  In  the  last 
analysis  all  the  facts  of  the  social  cosmos  were  to  be  viewed 
with  reference  to  their  mutual  relations.    "Not  only,"  de- 
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clared  Comte,  ''must  political  institutions  and  social  man- 
ners and  ideas  be  forever  mutually  connected;  but  more 
than  this,  the  consolidated  whole  must  be  linked  by  its  very 
nature  with  the  corresponding  state  of  humanity's  integral 
development,  viewed  in  all  its  aspects  of  intellectual  and 
moral  and  physical  activity." 

Last  of  all  (in  1862)  came  that  brilliant,  epodi-making 
generalisation  of  Herbert  Spencer,  Darwinian  in  its  char- 
acter, yet  going  far  beyond  !parwin's  extension  of  a  few 
types  in  the  organic  world.  Spencer  would  explain  the 
relations  of  all  phenomena  by  combining  the  ideas  of  per- 
sistence of  force,  adjustment  to  environment,  and  the 
theory  of  natural  selection.  In  other  words,  he  would 
unify  the  cosmos,  and  make  clear  the  myriad  identities  and 
relations  which  are  found  throughout  the  whole.  The  evo- 
lutionary theory  relates  not  merely  to  the  organic  world 
but  to  the  inorganic  world  as  well,— to  the  sphere  of  ethics, 
politics,  and  social  order.  It  is  biology  made  universal, 
noting  the  relations  and  affinities,  the  processes  of  growth 
and  of  decay— "a  continuous  redistribution  of  matter  and 
of  motion.*'  Thus,  his  formula  applies  to  everything. 
Spencer  himself  applied  it  to  literary  evolution. 

The  patient,  laborious,  and  brilliant  achievements  of 
these  four  men— Stendhal,  the  writer  of  psychological 
fiction,  Michelet,  the  master  of  historical  imagination,  and 
Comte  and  Spencer  with  their  application  of  scientific  laws 
to  social  life  as  well  as  to  the  world  of  mind, — may  be 
taken  as  having  laid  a  basis  for  the  scientific  study  of  litera- 
ture. I  have  selected  them  as  typical,  being  compelled  to 
forego  any  consideration  here  of  the  great  creative  minds 
whidi,  in  other  countries  and  in  France  itself,  were  gradu- 
ally evolving  a  body  of  observations  and  hypotheses,  all  of 
which  represent  a  single  tendency.  Thus,  I  must  omit  any 
account  of  the  post-Kantian  philosophers,  Fichte  and 
Hegel,  Laas  and  Ziegler,  and  also  that  luminous  critic, 
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August  Wilhelm  von  Schlegel,  whose  "Vorlesungen"  dis- 
played the  history  of  all  literature  as  a  process  of  social 
evolution.  Nor  can  I  do  more  than  mention  the  Italians, 
Manzoni  and  De  Sanctis,  whose  thought  was  so  eminently 
fruitful.  The  four  writers  whom  I  have  selected  are  those 
whose  relation  to  the  new  science  of  literature  can  be  imme- 
diately and  clearly  shown.  They  incarnate  the  spirit  of 
their  time.  Each  gave  a  definite  impulse  of  which  the 
effect  was  felt  at  once. 

Already,  while  Stendhal  was  still  writing,  Sainte-Beuve 
had  begun  his  finely  discriminating  literary  studies 
wherein  he  applied  to  his  own  contemporaries— Chateau- 
briand, Victor  Hugo,  and  others,— the  same  sort  of  subjec- 
tive analjrtical  methods  which  the  novelist  had  devoted  to 
the  creatures  of  his  imagination.  Sainte-Beuve  cared  more 
about  the  personality  of  his  subjects  than  about  their 
works,  or  rather  he  believed  that  their  works  could  be 
most  clearly  illuminated  by  the  light  of  the  writers'  per- 
sonality. He  gathered  every  minute  detail  as  to  their 
ancestry,  their  lives,  their  habits,  their  peculiarities,  their 
friendships  and  their  hatreds,  just  as  Michelet  was  doing 
with  regard  to  the  men  and  women  of  the  past.  And,  like 
the  historian's,  his  results  are  concrete,  satisfying,  life-like. 
Here  is  the  psychology  of  Stendhal  blended  with  the  verac- 
ity and  vividness  of  Michelet.  Add  to  this  the  fact  that, 
although  his  studies  were  based  upon  no  conscious  system, 
they  show  glimpses  of  the  scientific  Schwdrmerei  which 
was  felt  by  all  of  his  associates  and  which  was  in  the  very  air 
he  breathed.  Even  by  his  casual  phrases  he  suggests  it— the 
phrases  which  he  uses  to  describe  himself  as  "botanizing," 
as  "dissecting,"  as  "a  natural  historian  of  the  mind,"  and 
as  doing  the  work  of  an  "anatomist"  in  literature.  As  he 
proceeded  with  his  task,  he  evolved  at  least  a  partial  theory 
of  literary  study,  in  recognizing  the  obligation  of  criticism 
to  elucidate,  to  classify,  and  to  attain  a  philosophic  know- 
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ledge  of  the  human  intellect.  But  he  admits,  as  well,  that, 
in  a  masterpiece,  no  general  principles  can  explain  that 
elusive  aura  which  is  purely  individual. 

This  last  assertion  was  challenged,  first  in  theory  and 
finally  in  practice,  by  the  most  splendid  historian  of  litera- 
ture that  France  or  any  other  country  has  given  to  the 
world.  When  Taine  wrote  his  study  of  English  literature, 
he  did  so  in  the  spirit  of  the  laboratory.  From  Stendhal  he 
drew  his  experimental  psychology.  From  Michelet  he  got 
his  love  for  accumulating  what  he  called  "the  little  facts, 
well-chosen,  full  of  meaning,  amply  verified,  carefully 
noted.**  His  passion  for  such  facts  as  could  be  made  to  live 
and  glow  is  shown  in  his  opening  pages  where  he  bursts 
forth:  "I  would  give  fifty  volumes  of  charters  and  a  hun- 
dred volumes  of  state  papers  for  the  memoirs  of  Cellini, 
the  epistles  of  Saint  Paul,  the  table-talk  of  Luther,  or  the 
comedies  of  Aristophanes!"  Like  Michelet,  he  could  mass 
his  "little  facts"  and  present  ihem  with  a  superb  eloquence 
which  Monod  has  styled  "the  gorgeous  raiment  of  his 
logic."  His  rhetoric  is,  indeed,  so  brilliant  that  for  the 
moment  we  do  not  perceive  the  coldness,  the  remorseless- 
ness  of  his  science.  Deriving  from  Hegel  certain  notions 
which  he  blends  with  the  Comtian  and  Spencerian  doc- 
trines, he  would  explain  all  literary  phenomena  as  due  to 
race,  environment,  and  "the  moment,"  that  is,  the  tendency 
to  a  definite  evolution  under  given  circumstances.  Taine 
with  his  deterministic  philosophy  saw  causes  for  every- 
thing. He  saw  causes  for  ambition  and  courage  and  truth, 
as  well  as  for  digestion,  muscular  movement,  and  animal 
heat.  These  are  all  products.  "Virtue  and  vice  are  prod- 
ucts, like  vitriol  and  sugar."  And  so,  too,  a  national  liter- 
ature is  a  product,  like  a  honey-comb,  and  each  work  which 
composes  it  is  a  product,  like  each  separate  cell  within  the 
honey-comb,— the  necessary  result  of  some  cause  which  the 
scientific  mind  can  always  bring  to  light. 
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Amiel  once  said  of  Taine's  method  that  it  "corroded," 
that  it  "gave  algebra  to  those  who  asked  for  life."  But  to  ; 
Taine  more  than  to  any  other  man  is  due  the  honour  of  J 
having  founded  a  would-be  science  of  literature.  Those 
who  follow  him  merely  modify  his  methods.  Brunetiere, 
for  example,  insists  upon  the  element  of  individuality  (also 
a  borrowing  from  Hegel),  and  discusses  biologically  the 
evolution  and  differentiation  of  literary  types.  The  Italian^ 
Checchia,  applies  to  literature  all  the  Spencerian  principles 
—natural  selection,  the  struggle  for  existence,  the  survival 
of  the  fittest,  atavism.  In  England,  Posnett  failed,  though 
his  failure  was  magnificent,  in  an  attempt  to  trace  the  evo- 
lution of  all  literature,  oriental  and  occidental  as  well,  from 
its  earliest  and  simplest  forms  to  those  that  are  the  most 
complex,  through  the  four  stages  of  clan-literature,  litera- 
ture of  the  city  conmfionwealth,  world-literature,  and  na- 
tional literature.  It  is  impossible  here  to  speak  of  the  con- 
tributions to  this  subject  which  have  come  from  Germany 
through  the  studies  of  Biedermann,  Fedem,  Schmidt, 
Wolff,  Groth,  Scherer,  and  Goedecke;  and  from  France 
through  the  writings  of  Pellissier,  Joseph  Texte,  Henne- 
quin,  Letoumeau,  and  Ricardou.  Nor  can  I  consider  here 
the  work  of  the  Spaniard,  Menendez,  the  Italian,  Spera, 
the  Danish  scholar,  Brandes,  nor  that  of  our  own  country- 
men such  as  Professors  Gummere  and  Gayley.    -   '  '•    .  k 

And  thus,  there  came  into  being  a  science  of  literature, 
or  if  you  prefer,  a  mode  of  literary  study  which  aspires  to 
become  a  science.  I  dislike  to  use  the  term  "Comparative 
Literature."  If  I  do  so,  it  is  simply  for  convenience.  The 
name  is  almost  meaningless,  or  at  any  rate,  it  does  not 
mean  what  it  was  meant  to  mean.  It  is  not  a  translation 
of  the  French  UttSrature  comparie.  When  we  speak  of 
"Comparative  Literature,"  we  are  really  to  imderstand  the 
comparative  study  of  literature,  or  better  still,  the  study  of 
literary  evolution.    In  its  strictest,  straitest  sense,  it  is  a 
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:  science  which  seeks  to  establish  certain  general  facts  regard- 

'  ing  the  whole  body  of  literary  expression  as  noted  in  all 

countries  and  in  all  times;  to  detect  amid  this  complex 

maze  the  presence  of  some  guiding  principle,  some  control- 

j  ling  law.    Its  methods  are  theoretically  those  of  the  com- 

iparative  anatomist  or  the  comparative  philologist.    Like 

any  science,  it  begins  with  the  accumulation  of  facts,  and 

it  would  employ  a  dispassionate,  imbiased  criticism  in  the 

sifting  and  interpretation  of  these  facts. 

To  be  more  concrete,  I  will  mention  a  few  of  the  prob- 
lems whidi  confront  the  investigator  in  this  field.  For  in- 
stance, in  what  manner  does  the  evolution  of  literature  first 
take  place  ?  Can  literature  be  shown  to  have  a  definite  rela- 
tion to  the  growth  of  religious,  political,  and  social  institu- 
tions? To  what  extent  does  environment,  in  the  broadest 
sense  of  the  term,  affect  the  character  and  growth  of  litera- 
ture? Are  literary  "movements,"  from  the  time  of  their 
origin  down  to  the  period  of  their  decline,  due  to  the  opera- 
tion of  any  general  laws?  Or,  to  suggest  other  questions 
collateral  to  these,  is  there  any  one  primitive  form  of  self- 
expression  through  language,  from  which  all  the  other 
forms  of  self-expression  are  derived?  Does  poetry  in  its 
historical  evolution  precede  prose,  or  does  prose  precede 
poetry,  or  are  they  of  simultaneous  origin?  Is  one  form 
of  literature  developed  out  of  another,— as  for  instance,  the 
epic  from  the  lyric,  the  drama  from  a  combination  of  the 
lyric  and  the  epic,  and  prose  fiction  from  the  lyric,  the  epic, 
and  the  drama?  How  has  one  literary  "movement"  re- 
acted upon  another?  How  has  the  thought  of  one  nation, 
as  embodied  in  its  literature,  coloured  and  helped  to  mould 
the  literature  of  another  nation?  Why  is  the  Teutonic 
spirit  essentially  lyrical?  Why  does  the  genius  of  the 
French  turn  almost  instinctively  to  a  certain  ordered 
cmcucaa  which  willingly  accepts  control  and  takes  on 
that  character  of  fixity  which  the  Buddhist  declares  to  be 
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"the  true  sign  of  the  law"?  Dr.  Butler  lately  said  with 
perfect  truth:  "The  deepest  cleavage  known  to  historj' 
is  that  between  the  Orient  and  the  Occident,"— a  thought 
whidi  is  embodied  in  a  well-known  refrain  of  Kip- 
ling's. This  cleavage  is  a  great  abyss  which  has  never  yet 
been  spanned  either  in  philosophy  or  in  philology.  Can 
the  student  of  Comparative  Literature  bridge  it  over  and 
account  for  the  antipodal,  the  almost  antipathetic,  differ- 
ence between  the  spirit  of  the  East  and  the  spirit  of  the 
West? 

Merely  to  propound  these  questions  is  to  show  how  very 
difficult  must  be  the  answer  to  them,— at  least  an  answer 
that  shall  satisfy  the  definition  which  I  have  already  quoted 
from  Lamennais.  Some  enthusiasts  are  willing  to  see  a^ 
parallel  between  Comparative  Anatomy  and  Comparative 
Literature.  But  to  assume  such  a  parallel  is,  of  course, 
misleading.  Comparative  Anatomy  has  to  do  only  with 
material  objects.  Comparative  Literature,  on  the  other 
hand,  cannot  exclude  the  hidden  forces  and  immaterial 
essences  whidi  pervade  all  self-expression,  through  the  sub- 
tle, iridescent  medium  of  language,  with  its  delicate  shad- 
ing, its  ntiances,  its  impalpable  reflection  of  man's  inner 
mind,  its  inniunerable  variations  due  to  race,  tradition,  and 
environment.  For  example,  let  us  suppose  that  the  skele- 
ton of  a  pre-historic  elk  is  viewed  and  independently  de- 
scribed, first  by  an  American  anatomist,  then  by  a  German, 
a  Russian,  an  Italian,  a  Frenchman,  and  an  Englishman, 
and  that  these  several  reports  are  placed  in  the  hands  of  a 
Japanese  anatomist  who  has  never  seen  the  skeleton.  The 
Japanese  anatomist  will  get  as  clear  a  comprehension  of 
the  object  as  though  he  had  himself  beheld  it.  He  will 
know  that  it  used  to  be  an  elk.  The  reports  given  him  will 
all  agree.  But  let  a  lyric  poem  or  a  dramatic  trilogy  or  a 
literary  genre  be  examined  and  independently  described 
by  an  American,  a  G^erman,  a  Russian,  an  Italian,  a 

15 


Frenchman,  and  an  Englishman,  and  what  sort  of  an  im- 
pression will  be  made  upon  a  Japanese  by  the  study  of 
their  several  opinions?  It  will  be  very  much  as  though,  in 
the  other  case,  the  skeleton  of  the  elk  had  been  described, 
first  by  a  person  of  fairly  normal  vision,  then  by  one 
afflicted  with  ophthalmia,  by  another  who  was  strabismic, 
by  another  who  was  astigmatic,  by  another  who  was  colour- 
blind, and  by  stiU  another  who  was  amblyopic  almost  to 
the  point  of  caecitude.  Put  their  reports  together  and 
givQ  them  to  an  imsuspecting  and  indifferent  person. 
What  impression  will  he  receive  from  them?  Most  likely 
it  will  never  occur  to  him  that  these  individuals  are  all 
describing  exactly  the  same  skeleton.  If  it  should  occur  to 
him,  then  what  sort  of  animal  will  he  assume  the  creature  to 
have  been?  He  might  imagine  that  perhaps  it  was  once 
a  cow,  or  he  might  imagine  that  perhaps  it  was  once  a 
crocodile. 

There  is  very  mudi  the  same  diversity  of  view  among 
students  of  Comparative  Literature  in  the  present  state  of 
its  development.  Take,  for  example,  the  theory  of  origins. 
One  investigator  will  hold,  with  Steinthal  and  Posnett, 
that  literature  was  conununal  in  the  beginning,  expressing 
the  conmion  feeling  of  a  sept.  Another,  like  Scherer,  will 
say  that  literature  was  at  first  absolutely  individual  self- 
expression.  One  theorist  sees  somewhere  in  the  remote 
past  ''a  dancing,  singing,  improvising  multitude."  An- 
other skeptically  asks  whether  there  can  be  such  a  thing  as 
simultaneous,  spontaneous  composition.  How  did  poetry 
begin?  Songs  were  first  invented,  says  one,  to  lighten 
labour.  No,  says  another,  they  were  merely  nmemonic  de- 
vices to  aid  the  memory.  Not  at  all,  remarks  a  third ;  songs 
were  a  concomitant  of  the  primitive  dance,  a  vocal  expres- 
sion of  the  "play  instinct,"  seeking  naturally  after  rhythmic 
movement.  So  the  Arabs  tell  us  that  Khalil's  rhythms 
came  to  him  from  hearing  the  cadenced  hammering  of  the 
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workmen  at  the  forge,  and  that  the  traditional  hidd,  or 
song  of  the  camel-driver,  was  inspired  by  the  steady  lurch- 
ing motion  of  the  camel,  whose  master  miconsciously  imi- 
tated its  sway  and  swing  in  the  pulsations  of  a  definite 
metre.  Yet  against  this  view  Kawczynski  tries  to  show 
that  neither  dance  nor  song  was  spontaneously  natural, 
but  instead  wholly  artificial,  the  invention  of  some  ingen- 
ious anthropoid,  half-man,half-ape;  while  again,  Schneider 
and  others  would  look  on  poetry  as  having  been  originally 
a  branch  of  medicine.  Who  is  agreed,  even  upon  a  definition 
of  poetry  itself?  Shall  we  say  with  Aristotle  that  it  springs 
from  imitation  and  the  sense  of  rhjrthm,  or  with  Carlyle 
that  it  is  "musical  thought,"  or  with  Wordsworth  that  it  is 
**the  breath  and  finer  spirit  of  all  knowledge,"  or  with  Mill 
that  it  is  "the  thought  and  words  in  which  emotion  is  spon- 
taneously embodied,"  or  with  Emerson  that  it  is  "the  piety 
of  intellect— a  presence  of  mind  that  gives  a  miraculous 
conmiand  of  all  means  of  uttering  the  thought  and  feeling 
of  the  moment";  or  with  Schopenhauer  that  it  is  "the 
supreme  objectification  of  the  idea  of  man"?  Or,  bewil- 
dered by  innumerable  definitions  which  do  not  define  or 
which  confuse  the  poetic  gift  with  the  poetic  work  itself, 
shall  we  become  Philistines  and,  turning  with  a  reprehensi- 
ble feeling  of  reUef  to  a  great  mathematician,  shall  we 
accept  Sir  Isaac  Newton's  dictum,  so  delightful  in  its  sim- 
plicity, that  "poetry  is  ingenious  fiddle-faddle"? 

Evidently,  where  no  one  is  agreed  even  upon  funda- 
mental definitions,  a  science  is  as  yet  not  so  very  scientific. 
Herr  Wilhelm  Wetz,  an  ardent  follower  of  Taine,  stoutly 
asserts  that  a  science  of  literature  is  possible,  and  that  in 
the  end  it  will  rival  the  exact  sciences  in  the  precision  of  its 
results  as  well  as  in  the  thoroughness  of  its  methods.  At 
the  present  time,  however,  we  must  regard  Comparative 
Literature  as  being  really  in  its  infancy,  standing  where 
Comparative  Philology  stood  in  the  years  after  Franz 
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Bopp  had  published  his  '"Vergleichende  Grammatik/'  and 
before  Vemer  and  Brugmann  had  reached  those  epoch- 
making  discoveries  which  brought  order  out  of  chaos. 
I  There  are,  no  doubt,  relations  and  principles  and  laws  in 
{literature  just  as  there  are  relations  and  principles  and 
I  laws  in  astronomy  and  botany.  But  it  will  be  a  long  while, 
I  fear,  before  tlie  relations  and  principles  and  laws  of 
I  literature  are  ascertained  and  generally  accepted  as  repre- 
senting valid  truths.  More  facts  must  be  accumulated  and 
new  h3rpotheses  must  be  framed,  even  though  the  facts  are 
still  defective,  and  even  though  the  hypotheses  are  still 
erroneous.  "The  historical  progress  of  every  science," 
says  Huxley,  "depends  upon  the  criticism  of  hypotheses, 
upon  the  stripping  off,  that  is,  of  the  untrue  or  superficial 
parts,  imtil  there  remains  only  that  exact  verbal  expression 
of  as  much  as  we  know  of  the  fact  and  no  more,  which  con- 
stitutes a  perfect  scientific  theory."  The  most  original  of 
American  philosophers  once  remarked:  "Generalisation  is 
always  a  new  influx  of  the  divinity  into  the  mind."  It 
may  be  that,  at  some  time  or  other.  Comparative  Literature 
may  give  the  world  a  new  influx  of  divinity  by  some  truly 
scientific  generalisation.  But  to-day  if  it  be  a  science  at  all, 
it  is  a  very  inexact  and  empirical  science,  comparable  per- 
haps, at  the  most,  with  medicine.  Those  who  pursue  it 
must  remain  content  with  contributing  many  facts  of  value 
in  the  interpretation  and  appreciation  of  literature  itself. 

The  conscientious  student  of  Comparative  Literature 
I  will  interest  himself  in  every  form  of  literary  expression. 
He  will  find  food  for  thought  in  the  Mahabharata,  and  he 
will  find  it  also  in  a  penny-dreadful.  He  can  learn  impar- 
tially from  the  sayings  of  Confucius  or  from  the  fables 
of  Mr.  George  Ade.  But  there  is  a  narrower  definition  of 
literature  which  will  exclude  a  great  deal  of  what  many 
are  fond  of  reading.  This  narrower  definition  has  to  do 
with  literature  as  a  fine  art;  and  literature  as  a  fine  art 
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means  self-expression  conveyed  through  language  in  such 
a  way  as  to  afford  an  enduring  aesthetic  pleasure.  The 
distinction  between  the  fine  or  "liberal"  arts  and  the  useful 
arts  was  first  made  plain  by  Aristotle  some  twenty-two 
centuries  ago.  It  was  not  a  distinction  which  the  Greeks 
had  observed  before  him,  but  it  is  a  distinction  which  has 
been  accepted  ever  since.  The  useful  and  the  beautiful 
had  hitherto  been  blended.  Perhaps  it  is  unfortimate  that 
they  have  now  become  so  clearly  differentiated.  But  in 
literature  the  difference  was  actually  there,  and  Aristotle 
simply  recognised  its  presence. 

Now  it  is  not  so  very  hard  to  make  a  definition.  The 
actual  difficulty  arises  in  the  application  of  it.  Walter 
Pater  once  divided  literature  into  "great"  literature  and 
**good"  literature.  This  division  is  convenient.  There  are 
some  works  of  genius  which  everyone  would  classify  as 
belonging  to  the  category  of  great  literature.  There  are 
many  other  works  of  which  any  intelligent  person  would 
say  that  they  are  neither  great  nor  good.  But  there  is 
also  a  literary  borderland  wherein  opinions  differ;  and  no 
one  who  is  quite  honest  can  say  of  certain  books  or  other 
works  of  literary  art  in  just  what  category  they  are  rightly 
to  be  placed.  I  am  reminded  here  of  Horace  who  in  one 
of  his  Satires  raises  the  question  whether  the  sort  of 
verse  that  he  is  writing  is  really  poetry  at  all;  and  he  re- 
marks that  he  will  discuss  this  question  at  another  time. 
But  Horace  was  a  very  sagacious  person,  and  he  took  good 
care  that  the  other  time  should  never  come.  This  same 
wisdom  would  befit  all  of  us  when  we  are  tempted  to  be 
dogmatic  on  the  lower  levels  of  literary  criticism.  It  is 
safer  and  much  more  profitable  to  look,  as  Aristotle  did, 
only  at  those  supreme  creations,  true  to  life  and  nature, 
which  have  withstood  the  test  of  time. 

Aristotle,  writing  at  the  beginning  of  Greek  decadence, 
tried  in  his  "Poetics"  to  determine  from  the  study  of  the 
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greatest  works,  what  laws  had  influenced  their  composi- 
tion, and  to  set  forth  the  principles  of  literature  and  the 
fine  arts.  Of  course,  his  sphere  of  observation  was  com- 
paratively limited.  The  drama,  the  epic,  and  history  were 
the  forms  which  he  most  carefully  considered.  But,  within 
this  sphere,  he  dealt  with  masterpieces  only,  and  his  mind 
was  not  confused  by  a  multitude  of  varying  types.  What 
has  always  struck  me  most  in  reading  ihe  "Poetics"  is  the 
simplicity  and  largeness  and  wisdom  of  his  fundamental 
teadiings.  It  is  because  of  their  simplicity  and  sanity  that 
they  have  kept  an  unshaken  hold  upon  the  minds  of  men, 
all  over  the  Western  world,  down  to  our  own  time.  Aris- 
totle knew  there  must  be  a  certain  liberality,  a  certain 
largeness — to  some  extent  even  a  certain  vagueness — in 
any  good  generalisation.  He  knew  that  no  artist  should 
be  absolutely  fettered  by  a  formula.  Thus,  he  frankly  re- 
frains from  drawing  any  very  clear  distinction  between 
poetry  and  prose,  based  upon  a  difference  of  external  form. 
The  history  of  Herodotus  would  still  have  been  a  history 
even  had  it  been  composed  in  metre.  Presumably  the  con- 
verse of  this  proposition  is  implied;  and  the  Homeric  epics 
would  have  been  epic  poetry  even  had  they  not  complied 
with  metric  form.  It  is  unnecessary,  indeed,  that  poetry 
should  take  any  given  form  or  be  cast  in  any  given  mould, 
or  even  that  it  should  have  rhythm,  and  recurring  cadences, 
and  perceptible  felicities  of  sound.  Thus  is  Walt  Whitman 
justified  by  Aristotle.  Thus,  too,  are  we  justified  when  we 
maintain  that  some  of  the  finest  lyrics  and  some  of  the  most 
beautiful  examples  of  narrative  and  meditative  poetry  in 
modem  literature  are  to  be  found  in  what,  conventionally, 
we  describe  as  prose.  We  may  rightly  apply  the  name 
"lyric"  to  certain  famous  passages  in  Victor  Hugo's  novels, 
such  as  his  "Travailleurs  de  la  Mer,"  which  were  written  at 
white  heat.  We  may  rightly  apply  the  name  "epic"  to 
some  of  the  overwhelming  chapters  in  £mile  Zola's  "La 
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Debacle"  or  in  Tolstoy's  "War  and  Peace."  The  flashing, 
flaming  rhapsodies  of  Nietesche  are  truly  dithyrambic 
poetry.  Some  of  Matthew  Arnold's  exquisitely  wrought 
passages— his  memorable  diaracterisation  of  Shelley,  for 
example,  and  his  impression  of  the  towers  and  gardens  of 
Oxford  by  moonlight— are  very  beautiful  contemplative 
poetry. 

There  is  the  same  largeness  of  grasp  in  Aristotle's  de- 
*  scription  of  the  artistic  "Imitation  of  Nature."  "The 
artist,"  he  remarks,  "imitates  nature."  But  it  is  plain  from 
comparing  different  passages  in  Aristotle  that  it  is  not  a 
process  of  slavish  copying,  but  rather  one  of  independent 
creation  whidi  makes  the  artist  a  rival  even  of  Nature  itself. 
The  artist  imitates  Nature  in  that  he  works  upon  materials 
just  as  Nature  does;  but  out  of  his  materials,  whidi  are 
ideas  and  experiences,  he  constructs  a  real  world  of  whidi 
he  is  himself  the  demiurge.  He  will  then  set  before  us 
something,  not  as  it  is  in  its  own  essence,  but  as  it  appears 
to  the  human  mind  and  senses.  This  may  be  illustrated  in 
the  graphic  arts  by  an  anecdote  often  told  of  Turner. 
Turner  had  painted  a  view  of  Portsmouth  Harbour  with 
its  shipping  as  seen  from  a  considerable  distance.  An  old 
sea-captain,  after  carefully  scrutinising  the  painting,  said 
to  Turner  bluntly:  "Your  picture  is  all  wrong.  You 
have  n't  painted  any  portholes  on  that  man-of-war."  "Of 
course  not,"  answered  Turner;  "because  at  such  a  distance 
no  one  could  see  the  portholes."  Here  is  where  art  is  at 
variance  with  science.  A  cavalry  charge,  as  painted  by 
Meissonier,  shows  us  the  horses  precisely  as  our  senses 
show  them  to  us.  The  legs  curve  as  the  animals  plunge 
forward,  and  every  line  is  a  Une  of  beauty.  Instantaneous 
photography,  however,  reveals  the  fact  that,  during  each 
fraction  of  a  second  of  the  time  in  which  we  view  a  gallop- 
ing horse,  its  limbs  never  take  the  position  in  whidi  we 
think  we  see  them.    They  are  really  disposed  most  awk- 
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wardly  and  even  fantastically.  The  artist's  guide  in  paint- 
ing them  is  the  human  eye  and  not  the  sensitive  plate  of  a 
camera.  As  Ruskin  said  in  substance,  it  is  the  function  of 
art  to  represent  what  is  visible,  and  not  to  give  a  scientific 
explanation  of  what  composes  anything,  or  of  what  may  be 
inside  it  and  invisible,  far  less  just  how  it  came  about. 

So  again,  Aristotle  finds  an  intimate  connection  be- 
tween all  of  the  fine  arts.  Dancing,  poetry,  music,  paint- 
ing, and  sculpture,  have  a  conunon  bond  in  rhythm— not 
the  rhythm  which  is  expressed  in  soimd,  but  that  subtle 
symmetry  which  springs  from  balance  and  proportion, 
whether  these  be  recognised  in  shape  and  line  and  colour, 
or  whether  in  movement,  or  in  the  harmony  of  the  parts 
that  enter  into  the  verses  of  a  great  poet  or  the  periods  of 
a  great  prose  writer.  But  after  him  came  other  critics 
who  insisted  upon  a  formal  regidarity  of  definition  and  who 
strove  to  blot  out  any  ultimate  distinction  between  the 
plastic  and  the  graphic  arts,  and  poetry.  The  famous 
phrase  of  Horace  in  his  "Ars  VoeiicsL'—utpicturapoesis— 
became  a  text  from  which  to  preach  the  doctrine  that  there 
is  no  distinction  whatsoever  between  the  scope  and  function 
of  poetry  arid  the  scope  and  function  of  painting  and 
sculpture.  This  narrowing  of  the  Aristotelian  teaching 
was  accepted  imtil  after  the  middle  of  the  eighteenth  cen- 
tury. Everyone  is  familiar  with  the  clear  interpretation 
which  Lessing  gave  in  his  "Laocoon"— an  interpretation 
which  set  this  subject  once  for  all  in  its  proper  light. 

Lessing,  with  a  profound  insight  into  ultimates,  showed 
that  poetry  has  to  do  with  action,  while  the  plastic  arts  and 
painting  have  to  do  with  situations.  Sculpture,  for  exam- 
ple, must  suggest  motion  by  bodily  forms.  Poetry,  on  the 
other  hand,  must  suggest  bodily  forms  by  actions.  Paint- 
ing and  sculpture,  while  they  may  suggest  ideas,  can  do  so 
only  through  the  associations  of  sight.  They  can,  indeed, 
depict  movement  and  action,  but  this  representation  is 
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limited  to  a  single  moment  of  time.  Hence,  the  range  of 
poetry  is  wider,  and  it  gives  to  the  invention  far  greater 
play.  Sculpture  and  painting,  since  they  are  static  and 
of  the  essence  of  fixity,  must  confine  themselves  to  the 
beautiful;  while  poetry,  and,  indeed,  all  literature,  in  re- 
vealing the  entire  moral  world,  may  include  the  ugly  and 
the  horrible  as  incarnating  the  evil  which  is  found  within 
the  moral  world.  The  fixity  of  painting  and  of  sculpture 
imposes  a  perpetual  limitation.  To  give  endiuing  plea- 
sure, these  must  confine  themselves  to  the  serene,  the 
majestic,  the  beautiful,  and  the  sublime.  The  laws  of 
sculptural  beauty  do  not  allow  the  presentation  of  faces 
distorted  by  hatred,  or  by  anger,  or  by  any  violent  emotion. 
Sculpture  must  not  show  us  contorted  limbs  or  writhing 
bodies.  It  may  suggest  motion,  but  it  must  not  directly 
represent  it.  As  Professor  Kuno  Francke  has  well  said: 
"A  waterfall  represented  in  marble  ceases  to  be  a  waterfall 
and  becomes  a  block  of  ice;  a  fleeting  smile,  arrested  on 
canvas,  ceases  to  be  a  smile  and  becomes  a  grin." 

Literature,  however,  which  appeals  to  us  through  lan- 
guage, shakes  itself  free  from  the  fetters  of  time  and  space, 
and  gives  us  action,  movement,  continuity,  as  none  of  the 
other  arts  can  do.  It  is  perhaps  rather  trite  to  quote  here, 
as  a  perfect  expression  of  this  truth,  a  few  lines  from  that 
famous  ode  of  Keats,  professedly  inspired  by  the  sculp- 
tured figures  on  a  Grecian  urn.  An  ardent  youth  ap- 
proaches a  graceful  girl  who  gladly  waits  his  coming.  But 
in  sculpture  they  can  never  meet.  Their  love  remains  with- 
out its  consummation. 

''Fair  youth,  beneath  the  trees,  thou  canst  not  leave 
Thy  song,  nor  ever  can  those  trees  be  bare ; 
Bold  lover,  never,  never  canst  thou  kiss, 
Though  winning  near  the  goal — yet,  do  not  grieve; 
She  cannot  fade,  though  thou  hast  not  thy  bliss. 
For  ever  wilt  thou  love,  and  she  be  fair!" 
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After  Lessing  had  published  his  "Laocoon,"  Groethe 
wrote  of  it:  "One  must  be  young  to  conceive  what  an  in- 
fluence it  had  on  us  in  taking  us  from  the  realm  of  dreary 
contemplation  to  the  free  fields  of  thought.  The  distinc- 
tion of  the  speaking  and  the  plastic  arts  was  clear.  All  the 
consequences  of  this  glorious  thought  were  revealed  to  us 
by  a  flash  of  lightning."  At  present  there  is  a  disposition 
to  belittle  Lessing's  insight  which  restored  the  true 
supremacy  of  Aristotle.  The  distinction  which  he  made  is 
now  so  obvious  as  to  be  sneered  at  as  a  truism.  A  sneer 
like  this  is  most  ungrateful  as  well  as  rather  stupid.  £very 
genuine  truth  in  time  becomes  a  truism.  Indeed,  a  genuine 
truth  can  be  found  nowhere  save  in  truisms  or  perhaps  in 
paradoxes;  for,  after  all,  a  paradox  is  nothing  but  a  truism 
which  looks  as  though  it  had  gone  wrong. 

I  have  touched  upon  one  or  two  of  the  Aristotelian 
\  teachings  as  to  literature,  simply  to  illustrate  the  marvel- 
lous influence  which  he  has  exerted  on  succeeding  ages. 
He  has  often  been  misinterpreted.  He  has  sometimes  been 
attacked  as  critically  unsound.  But  never  has  he  been 
ignored.  The  subtlety  and  vitality  of  his  wonderful  mind 
have  lost  nothing  of  their  power  through  all  the  centuries. 
There  have  been  many  periods  of  literary  criticism  since  his 
time— the  Alexandro-Roman  period  with  its  would-be  cos- 
mopolitanism, the  Mediaeval  period  with  its  symbolism, 
the  period  of  the  Renaissance  when  the  true  Aristotelian 
doctrine  of  the  imitation  of  nature  returned,  only  to  be 
shrivelled  into  pseudo-classicism,  and  the  period  which  fol- 
lowed the  French  Revolution;— yet  never  has  the  West- 
em  world  shaken  oflF  the  Aristotelian  influence.  From 
Plotinus  and  Longinus  and  Cicero  and  Horace  and  Plu- 
tarch, to  Castelvetro  and  Comeille  and  Lessing  and  even 
Taine,  nearly  all  discussions  of  the  deeper  problems  of 
literature  begin  with  the  "Poetics*'  of  Aristotle. 

The  most  profound  of  all  his  doctrines  is  that  \diicfa  has 
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to  do  with  the  Universal.  The  imitation  of  Nature  of  which 
he  speaks  must  be  an  imitation  of  that  in  Nature  which  is 
universal.  In  literature,  this  means  that  the  artist  will  not 
appeal,  in  what  he  writes,  to  the  mood,  or  the  emotion,  or 
the  prejudice  of  a  limited  group  of  human  beings,  even 
though  that  group  be  a  nation  or  a  race.  It  will  not  sug- 
gest what  belongs  only  to  a  particular  moment,  a  particular 
period,  or  to  a  particular  individual,  as  an  individual.  He 
must,  instead,  somehow  infuse  into  his  work  that  feeling 
which  is  elemental  and  which  is  common  to  all  mankind 
beneath  the  superficial  differences  of  time  and  place  and 
nationality.  He  must  reject  the  ephemeral  and  the  irrele- 
vant in  accordance  with  the  saying  of  Michelangelo  who 
defined  art  as  "the  purgation  of  superfluities."  Only  in 
this  way  can  he  give  enduring  life  to  what  he  writes. 
Lately  this  doctrine  has  been  challenged.  It  has  been  said 
that,  in  the  development  of  the  human  race,  with  all 
the  differences  of  language,  of  social,  religious,  and 
political  institutions,  no  universal  element  remains.  Can 
this  be  really  true?  Upon  the  answer  to  the  question 
many  things  depend.  Unless  there  is  something  in  the 
emotional  nature  of  man  that  is  as  changeless  as  the  per- 
sistence of  force,  then  there  can  be  no  such  thing  as  perma- 
nence in  literature.  The  great  works  of  classical  antiquity 
will  ultimately  perish.  The  great  classics  of  modern 
times  will  follow  them  down  into  the  pit.  Nowhere  in  this 
whole  spacious  field  of  man's  creativeness  will  there  be 
stability,  but  only  imending  change  and  ultimate  decay. 

Let  us  consider  whether  the  doctrine  of  the  Universal 
rests  on  reasonable  grounds.  There  surely  is  a  universal 
element  in  man's  nature.  The  diflSculty  arises  when  you 
ask  whether  anyone,  however  great  his  sympathy,  his  in- 
sight, and  his  mastery  of  literary  art,  can  seize  and  fix  for- 
ever in  literature  an  expression  of  universality  so  as  to 
make  his  masterpiece  one  to  be  understood  by  human  be- 
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ings  everywhere  and  throughout  all  time.  None  will  deny 
the  existence  of  emotions  which  are  elemental  and  also  uni- 
versal. Hate,  fear,  love,  the  instinct  of  self-preservation, 
reverence  for  something  that  is  ahove  us  or  beyond  us,  and 
also  that  quality  which  is  expressed  most  surely  by  the 
Latin  word  i^tWt^— all  these  affect  the  actions  of  men  and 
women  ever3rwhere.  The  most  primitive  utterance  of  them 
through  sound,  just  one  degree  below  the  point  at  whidi 
articulate  language  begins,  is  universally  intelligible.  A 
shout  of  triumph,  a  yell  of  hate,  a  scream  of  fear,  a  moan 
of  pain,  a  cry  of  passion,— the  meaning  of  these  is  obvious 
at  once  to  the  rudest  savage  and  to  the  most  highly  culti- 
vated European.  But  while  the  emotions,  as  emotions, 
universally  exist,  they  are  by  no  means  manifested  in  the 
same  way  or  excited  by  the  same  causes.  For  example, 
let  us  believe  the  poet  who  says 

'"The  troth  of  troths  is  love." 

Yet  the  objects  to  which  love  goes  out  and  those  to  whidb 
it  does  not  go  out,  are  very  different  in  different  ages  and 
among  different  peoples.  In  Greece  and  Rome  it  did  not  go 
out  to  the  helpless  child  exposed  by  its  parents  at  birth. 
With  us  it  is  not  excited,  as  it  is  in  the  Chinese,  by  the 
remembrance  of  our  distant  ancestors.  In  many  lands  it  is 
not  given  to  the  wife.  Again,  with  us  there  is  a  love  of 
coimtry,  often  greater  and  more  intense  than  love  of  life, 
or  even  than  the  love  of  those  who  are  very  dear  to  us.  Yet 
to  a  Chinese  a  sentiment  such  as  this  is  unintelligible.  Few 
Chinese  serve  their  country  just  because  it  is  their  country. 
Confucius  himself,  in  a  sentence  recorded  in  his  "Analects," 
declared:  "He  who  is  not  in  office  has  no  interest  in  his 
coimtry's  government."  And  so  when  literature  tries  to 
give  expression  to  any  of  the  elemental  emotions  it  may 
make  a  strong  appeal  to  one  race,  with  whose  traditions  it 
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accords,  while  it  may  seem  strange  and  even  monstrous  to      ,< 
the  people  of  another  race.    Even  an  educated  and  Angli-   ^i^   .  ^ 
dsed  Hindu  could  not  read  without  repulsion  Thackeray's       v^^ 
novel  "Vanity  Fair,"  with  its  story  of  the  long  devotion   ^>\ 
of  Dobbin  for  the  widow  of  his  dead  friend,  Osborne.    The    '  ^V|A*' 
Hindu  simply  would  not  imderstand  it;  for,  according  to  "^       ^ 
his  view,  Amelia  should  have  been  biuned  alive  at  the  death 
of  her  first  husband.    To  take  a  more  striking  instance, 
let  us  consider  whether  Shakespeare  is  as  truly  universal 
as  the  English-speaking  peoples  think  he  is.    Almost  all 
concede  that  "Hamlet"  is  the  finest  of  his  plays,  the  one  in 
which  his  genius  finds  its  subtlest  and  most  powerful  ex- 
pression.   Yet  we  remember  how  Voltaire  (in  the  intro- 
duction to  "Semiramis")  asserted  that  the  play  reminded 
him  of  "the  work  of  a  drunken  savage."    This  we  might 
set  down  to  national  prejudice.    But  let  us  turn  from  the 
Frenchman  with  his  pseudo-classical  tradition,  and  get  the 
opinion  of  one  who  is  in  every  respect  the  antithesis  of  Vol- 
taire—the  Russian,  Tolstoy.    He  once  remarked:  "This 
play  of  Shakespeare  afflicts  me  with  that  peculiar  malaise 
which  meretricious  works  produce."    It  is  "calculated  and 
unspontaneous."    It  is  "coarse  and  often  senseless."    If 
we  turn  again,  even  to  an  Englishman,  to  a  countrjrman  of 
Shakespeare,  to  John  Ruskin,  we  read  in  his  "Praeterita" 
these  words:  "Why  must  every  happy  scene  in  the  loveliest 
plays  be  all  mixed  and  encumbered  with  languid  and 
oonmionwork?" 

Again,  a  Spencerian  such  as  Professor  Posnett  picks  to 
pieces  certain  of  the  Shakespearian  dramas  for  the  same 
purpose,— to  show  that  their  author  is  not  universal  in  his 
conception  of  character,  "any  more  than  in  his  conception 
of  plants  or  animals  or  scenery."  Mr.  Posnett  asserts  that 
Shakespeare's  Romans,  for  example,  are  not  historical 
Romans.  They  are  not  even  pagans.  His  women- 
Portia,  Calphumia,  Volumnia,  VirgiUa,  "are  really  Chris- 
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tian  women  mairied  by  Christian  marriage,"  and  knowing 
the  relations  of  family  life  which  are  familiar  to  modem 
and  Christian  times.  The  Roman  men  in  Shakespeare's 
plays  are  in  reality  men  of  Elizabethan  London,  when  they 
are  not  mediaeval  knights.  So,  too,  of  the  Shakespearian 
anachronisms,  such  as  the  cannon  at  the  siege  of  Troy,  and 
the  town-clocks  striking  in  the  Rome  of  Julius  Caesar. 
Hence,  it  is  argued  that  we  are  not  to  look  for  universality 
in  even  the  greatest  poets,  of  whom  Shakespeare  may  be 
taken  as  a  type. 

To  my  mind  the  defect  in  all  this  reasoning  is  a  defect 
which  shows  the  Aristotelian  influence  again.  Aristotle 
thought  the  drama,  or,  in  other  words,  tragedy,  to  be  the 
highest  form  of  literary  art;  and,  perhaps  unconsciously. 
Professor  Posnett  has  accepted  this  view  in  trying  to 
refute  the  doctrine  of  the  Universal.  But  in  fact,  the 
drama— that  is  to  say  the  acted  drama— is  only  in  part 
a  form  of  literature.  It  is  something  more  than  literature, 
for  it  is  literature  blended  with  all  the  other  arts.  The 
dance,  the  song,  the  painter's  coloming,  and  music,  too,  are 
there,  and  the  effect  of  animated  sculpture  is  found  in  the 
living  men  and  women  who  impersonate  the  characters. 
This  remarkable  mSlange  of  the  arts  does,  to  be  sure, 
make  the  drama  overwhelming  in  its  immediate  effect;  but 
it  also  forces  the  dramatist  to  be  something  more  or  less 
than  a  literary  artist.  The  accessories  which  aid  him  to 
melt  his  audience  to  tears  or  rouse  them  to  mirth  or  inflame 
them  to  a  pitch  of  passionate  intensity  overcloud  the 
drama  as  pure  literature.  They  tend  to  confine  the 
general  action  and  also  the  conception  of  character 
to  a  particular  time  or  coimtry;  and  therefore,  when, 
centuries  later,  we  read  the  plays,  stripped  of  their  acces- 
sories, we  have  a  feeling  of  remoteness,  so  that  the  purely 
theatric  defects  of  the  artist  stand  out  glaringly  and  we 
mock  at  his  anachronisms.    The  really  universal  element  in 
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the  drama,  therefore,  I  take  to  be  those  passages  which  are 
the  least  dramatic.  It  must  have  been  such  passages  which 
Ruskin  had  in  mind  when  he  spoke  of  the  ''happy  scenes" 
and  "loveliness"  of  Shakespeare's  plays;  and  doubtless  he 
recalled  only  the  ephemeral  element  when  he  spoke  of  the 
"languid,  common  work."  Voltaire  would  never  have 
styled  Shakespeare  ''a  drunken  savage"  had  he  read  in 
"Hamlet"  only  the  fine  soliloquies  and  philosophic  lines, 
and  had  his  attention  not  been  distracted  by  the  stabbings, 
murders,  and  sudden  deaths  which  to-day,  even  among 
men  of  Shakespeare's  race,  make  the  judicious  grieve. 

I  believe,  therefore,  that  the  universal  element  is  most  i 
clearly  felt  in  the  literature  which  comes  nearest  to 
the  primitive  form  of  self-expression,— that  is  to  say,  the 
lyric,  where  the  individual  soul  floats,  as  it  were, 
above  the  limitations  of  time  and  space  and  all  convention, 
and  displays  itself  in  something  of  its  elemental  nakedness. 
And  here  we  must  consider  the  two  modes  which  are  styled 
respectively  Classicism  and  Romanticism.  Many  critics, 
influenced  by  Comte,  perceive  three  modes  in  literature, 
corresponding  with  Comte's  Three  States.  It  is  a  bit  of 
classification  which  pleases  those  who  are  fond  of  sym- 
metrical formulas  and  who  perhaps  inherit  an  atavistic 
reverence  for  the  once  mystic  number  three.  Thus,  as 
Comte  gives  us  the  theological  state,  the  metaphysical 
state,  and  the  positive  state,  so  these  Comtian  critics  speak 
of  the  ancient  mode,  the  mediaeval  mode,  and  the  modem 
mode,  or,  let  us  say.  Classicism,  Symbolism,  and  Roman- 
ticism. This  is  very  pretty  as  a  piece  of  classification,  but 
in  reality  we  may  eliminate  Symbolism,  since  it  is  partly 
frozen  Classicism  and  partly  weak  Romanticism. 

Mr.  Lecky  has  well  said  that  every  human  being  is  bom 
either  a  Stoic  or  an  Epicurean.  One  might  also  say  that 
every  human  being  is  bom  with  a  temperamental  tendency 
either  to  Classicism  or  to  Romanticism.    And  these  terms 
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must  be  used  with  technical  exactness.  In  reading  many  of 
our  histories  of  literature,  one  might  fancy  that  Romanti- 
cism was  essentially  a  modem  thing,  which  sprang  up  in 
(xermany,  and  France,  and  England  in  the  eighteenth  and 
nineteenth  centuries.  In  truth,  however.  Romanticism  is 
no  more  essentially  modem  than  Classicism  is  essentially 
ancient.  Modem  times  have  developed  nothing  new  in  the 
modes  of  literary  expression  or,  for  that  matter,  in  literary 
forms.  Thus,  Montaigne  is  not  really  the  father  of  the 
essay,  for  we  find  the  essay  written  most  delightfully  by 
Horace  and  Seneca  and  Plutarch.  The  realistic  and  even 
the  naturalistic  novel  of  Zola,  and  his  imitators  is  as  ancient 
as  Petronius.  The  psychico-physiological  novel  can  be 
traced  to  the  'T>aphnis  and  Chloe"  of  the  pseudo-Longus. 
The  historical  romance  is  as  old  as  Xenophon,  The  novel 
told  in  letters  comes  to  us  from  Aldphron  of  Athens.  The 
same  thing  is  true  in  poetry  as  well.  The  melodrama,  in 
whatever  modem  language,  has  its  ancestor  in  Seneca's 
"Medea,'*  where  the  scorned  and  insulted  wife  goes  mad 
upon  the  stage  and,  rolling  her  bloodshot  eyes,  plunges  a 
dagger  into  the  hearts  of  her  own  children.  For  the  proto- 
type of  the  enervated  dScadent— the  self -pitying,  effem- 
inate, neurotic  youth,  an  Alfred  de  Musset  or  a  Baudelaire 
—we  can  go  back  as  far,  at  least,  as  the  Roman  Propertius, 
with  his  genius  and  his  degeneracy.  There  is  nothing  new 
in  literature  to-day  and  probably  there  never  has  been  for 
the  last  forty  centuries. 

And  so  Romanticism  is  not  especially  a  new  thing  any 
more  than  Classicism  is  especially  an  ancient  thing.  Both 
of  them  really  represent  opposing  phases  of  temperament. 
Classicism  means  self-repression,  impersonalitj'-,  detach- 
ment in  the  artist,  displaying  universal  truths  and  feel- 
ings, but  doing  it  in  such  a  way  that  those  who  read  take  no 
thought  of  the  author  but  only  of  the  author's  work.  In 
Classicism  one  finds  lofty,  calm  conceptions,  and  an  appre- 
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ciation  of  what  is  subtle,  delicate,  and  varied.  Classicism 
does  not  deal  with  mystery  and  pathos  or  momentary 
passion  or  eccentric  character.  It  portrays  things  with 
simplicity  and  it  has  the  temperament  of  equity,  serenity, 
orirovSatonjs  and  freedom  from  all  self-assertion.  This  was 
not  peculiar  to  the  Greeks,  for  the  Greeks  share  it  with 
many  modems.  Romanticism,  on  the  other  hand,  as 
Brunetib'e  has  very  clearly  pointed  out,  is  intensely  indi- 
vidualistic. It  involves  "artistic  egoism,  since  the  emotions 
of  a  writer  are  eflFectively  employed  only  when  they  re-echo 
and  intensify  the  emotions  which  are  our  own."  So 
Gk)ethe  expressed  the  Romantic  creed  in  a  Kantian  manner 
when  he  wrote:  "As  man  must  live  from  within  outward, 
so  the  artist  must  work  from  within  outward,  imder- 
standing  that,  no  matter  what  contortions  he  may  make,  he 
can  only  bring  to  light  his  own  individuality.  ...  In 
this  way  alone  is  it  possible  to  be  original."  And  again, 
when  the  great  German  was  asked  to  rouse  his  country- 
men against  the  French  invaders  at  the  time  of  the  Napo- 
leonic wars,  he  said  to  Eckermann:  "I  have  composed 
love-songs  only  when  I  loved.  Can  I  possibly  write  songs 
of  hate  without  really  hating?" 

Classicism  was  not  predominant  even  in  the  most  classic 
period  of  Greek  antiquity.  By  common  consent,  Sophocles 
is  the  incarnation  of  the  classic  spirit,  lofty,  noble,  free 
from  passion,  purged  of  superfluities.  But  his  great  con- 
temporary, Eimpides,  was  essentially  romantic.  Dr.  Ver- 
rall  has  acutely  said:  "As  truly  as  a  song  is  written  to  be 
sung,  the  plays  of  Euripides  were  written  to  be  talked 
about."  Men  came  away  from  the  "Oedipus"  of  Sophocles, 
awed  and  moved  by  the  grandeur  and  the  almost  religious 
solemnity  of  what  they  had  just  seen.  They  came  away 
from  the  "Alcestis"  of  Euripides  chattering  volubly  of 
what  the  "master"  meant,  and  they  were  puzzled  by  his 
ingenuities  as  men  to-day  are  puzzled  by  the  ingenuities 
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of  Ibsen.  Dramatically^  indeed,  Euripides  is  a  remote 
ancestor  of  Grcorge  Bernard  Shaw.  Philosophically,  his 
indeterminism,  his  indifferentism,  his  belief  that  chance 
controls  the  destinies  of  men,  make  him  a  remote 
ancestor  of  Professor  William  James.  Vergil  was  in  part 
Classicist  and  in  part  Romanticist.  Throughout  most  of 
the  "Aeneid"  he  is  classic,  but  in  the  Fourth  Book  he  is  a 
Romantic  of  the  Romantics  with  his  poignant  portrayal  of 
a  woman's  tenderness  and  passionate  self-abandonment. 
Nor  does  Romanticism  have  to  do  with  the  beautiful  alone. 
Nietzsche  once  wrote:  "The  idealist  is  incorrigible.  If 
cast  down  from  heaven,  he  makes  an  ideal  out  of  hell." 
It  is  so  with  the  Romanticist.  When  Juliet  is  i^ooed  by 
Romeo  in  the  moonlit  beauty  of  an  Italian  garden,  with 
the  soft  wind  murmuring  in  the  trees  and  the  notes  of  the 
nightingale  fluting  amid  the  words  of  love,  Shakespeare 
is  a  Romantic.  But  when  in  "L'Assommoir,"  Gervaise, 
the  washerwoman,  is  wooed  by  Coupeau,  the  tinsmith,  in  a 
squalid  entresol,  on  a  stifling  night,  by  the  flare  of  a  gutter- 
ing tallow  candle  amid  the  ascending  efiluvia  of  an  open 
sewer,  while  the  maudlin  sobs  of  a  drunkard  in  the  street 
below  are  heard  from  time  to  time,  then  Zola  is  a  Romantic 
too.    It  is  nearly  the  reverse  of  the  same  shield. 

There  is  no  other  true  division  of  the  works  of  literature. 
A  realist  may  be  Romantic  or  he  may  be  Classic,  and  so 
may  a  symbolist,  a  naturalist  or  a  sensitivist.  It  all  depends 
on  whether  he  forces  his  own  personality  upon  you,  or 
whether  he  lets  the  action  arise  as  of  necessity.  Thus, 
Milton  is  a  Classicist,  and  Tennyson  a  Romantici^.  Flau- 
bert is  a  Classicist,  while  Zola  is  nearly  always  a  Romanti- 
cist. George  Eliot  is  a  Classicist,  while  Thackeray  is  a 
Romanticist.  In  any  case,  the  law  of  the  Universal  holds; 
and  the  Universal  is  clearly  seen  in  the  particular,  wherever 
literature  has  .created  a  semblance  of  organic  nature,  a  true 
illusion  in  the  world  of  our  ideas. 
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Classicism,  by  its  conformity  to  a  certain  order  and 
deconim,  tends  to  harden  into  an  artistic  mechanism. 
Romanticism,  because  it  obeys  no  law,  is  apt  to  degenerate 
into  pathological  grotesqueness.  Then  we  have,  on  the  one 
hand,  a  pseudo-classicism,  and  on  the  other  hand  a  pseudo- 
romanticism.  The  pseudo-classic  writer  is  dull  because  he 
is  the  slave  of  classic  formulas.  The  pseudo-romanticist  is 
dull  because  he  shows  us  the  isolated  individual,  not  as  a 
universal  type,  but  as  an  eccentric  pervert,  with  whom 
most  of  us  have  nought  in  conunon.  We  see  our  own  selves 
reflected  in  the  diary  of  Samuel  Pepys,  or  in  the  auto- 
biography of  Benjamin  Franklin,  in  Defoe's  realism  or 
even  in  the  irresponsible  memoirs  of  Casanova;  but  we 
turn  away  from  such  a  writer  as  the  German,  Barthold 
Heinrich  Brockes,  when  in  his  poetry  he  thanks  God  for 
having  blessed  him  during  his  sixty-five  years  of  life  with 
46,700  meals,  and  28,860  comfortable  nights.  This  is  the 
individual  who  is  typical  of  nothing,  who  has  no  meaning 
for  us.  Who  cares  how  many  meals  Brockes  consumed  or 
how  many  nights  he  slept  in  comfort?  In  Defoe  and 
Franklin  the  Universal  is  discernible  in  the  individual;  in 
Brockes  there  is  seen  only  the  stall-fed  egoist  who,  in  the 
terse  phrase  of  Rivarol,  "writes  for  us  with  opium  on  a 
sheet  of  lead." 

The  art  of  literature  is  an  art  which  affords  enduring 
aesthetic  pleasure.  But  some  have  asked  the  question  "To 
whom  should  it  afford  the  pleasure?"  To  the  artist  him- 
self? Or  to  the  rest  of  us?  Are  we  to  hold  that  the  artist 
is  independent  of  the  world,  that  he  should  live  in  a  tour 
dHvoire,  devoted  wholly  to  his  technique,  and  feeling  for 
his  potential  readers  that  touch  of  condescension  which  the 
lawyer  and  the  physician  exhibit  to  the  layman?  This  is 
the  creed  of  Art  for  Art's  Sake,  and  it  is  opposed  to  the 
primary  conception  of  literature  which  makes  it  something 
which  desires  to  endure.    Yet  it  can  endure  only  when  the 
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artist  is  in  full  accord  with  the  intangible  yet  powerful  in- 
fluences which  surround  him.  Literature  is  a  social  thing; 
and  this,  at  least,  the  comparative  study  of  literature  has 
plainly  shown.  The  more  sensitive,  the  more  alive  the 
artist  is  to  the  meaning  of  his  work,  the  more  siu^ely  he  re- 
sponds to  the  insistent  pressure  of  the  whole  great  world 
without.  The  noblest  creative  minds  in  all  the  past  are 
those  of  men  who  lived  with  other  men  and  who  wrought 
out  their  masterpieces  amid  the  rush  of  human  life.  Aes- 
chylus the  soldier  and  ofiidal,  Sophocles  the  general  and 
commander  of  a  fleet,  Aristophanes,  Eiuipides,  all  of 
them  contending  for  dramatic  prizes,  Pindar  and  Simoni- 
des  the  court  poets,  Dante  the  ardent  patriot,  Shakespeare 
the  busy  man  of  practical  affairs,  Cervantes  the  naval  com- 
missary and  tax-collector,— can  we  imagine  any  of  these 
men  as  isolated  from  active  life,  or  as  closely  studying  the 
niceties  of  mere  technique?  Mr.  Howells  has  very  finely 
said:  "Supreme  art  in  literature  has  its  highest  effect  in 
making  men  set  art  forever  below  humanity." 

There  is  an  ethical  aspect  to  this  question  which  is  always 
,  coming  into  view  and  troubling  many  honest  souls.    If  the 
I  literary  artist  considers  art  alone,  morality  is  quite  clearly 
;  no  concern  of  his.    If,  on  the  other  hand,  mere  pleasure  for 
jhis  readers  is  the  aim  of  literature,  this  seems  a  no  less 
'  dangerous  doctrine.    Here  is  apparently  a  serious  dilemma. 
Aristotle  ever5rwhere  implies  that  the  artist  has  nothing  to 
do  with  instruction.    His  duty  is  not  to  teach  but  simply  to 
give  pleasure.    This  was  also  the  conclusion  reached  long 
afterward  by  Kant  and  those  who  thought  with  him.    Yet 
many  have  tried  to  evade  the  logic  of  this  reasoning. 
Bninetiere,  who  believes  that  literature  tends  toward  the 
perfection  of  social  life,  rather  feebly  says  that  it  will  al- 
ways be  moral  "to  the  exact  extent  to  which  morality  is 
indispensable."    Posnett,   even,   shrinks   from  admitting 
frankly  that  art  has  no  immediate  connection  with  moral- 
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ity.  He  figures  someone  as  saying  that  his  view  of  litera- 
ture "cuts  at  the  roots  of  moral  conduct,"  and  he  exclaims 
"Far  from  it  I"  Yet  he  gives  no  reason  for  his  indignant 
answer.  Indeed,  all  who  think  that  pleasure  is  the  aim  of 
literature  are  very  mealy-mouthed  in  speaking  of  its  moral 
aspect.  And  why?  Because  they  all  approadi  it  from  the 
wrong  direction.  Pleasure  is,  in  truth,  the  only  guide  which  - 
literature  must  follow.  The  literary  artist  may  be  unmoral 
or  immoral  if  he  pleases.  He  is  free  to  pander  to  the  base. 
He  is  free  to  prostitute  his  art.  But  if  he  does  so,  then  he 
does  it  at  his  peril.  And  this  peril  is  a  peril  to  the  one  thing 
for  which  every  true  artist  cares  the  most— his  lasting  repu- 
tation, his  enduring  fame.  For  the  healthy  human  mind 
is  no  more  gratified  by  what  is  low  and  vile  in  art,  than 
is  the  healthy  human  body  willing  to  be  nourished  from  a 
garbage-heap.  Of  all  the  masterpieces  which  have  stood 
the  test  of  time,  which  men  and  women  read  and  love,  there 
is  not  one  whose  spirit  is  unethical.  In  Dr.  Johnson's 
homely  phrase,  every  one  of  them  has  salt  enough  to  keep 
it  sweet.  And  this  is  why  the  doctrine  of  aesthetic  pleasure  I 
has  no  danger  in  it.  Art  is  defended  against  itself  by  the! 
innate  cleanness  and  rightness  of  the  human  mind,  and  not 
by  any  law  of  logic  or  of  criticism. 

And  what  shall  we  hold  to  be  the  function  of  literary 
criticism?  I  say  the  "function"  and  not  the  "object,"  for 
the  object  of  each  school  of  criticism  may  be  wholly  differ- 
ent from  that  of  all  the  rest.  Some  persons  look  on  criti- 
cism with  mistrust,  because  they  say  that  criticism  kills 
creation.  The  history  of  literature  does  not  justify  this 
view.  In  Greece  and  England,  for  example,  creation  pre- 
ceded criticism.  In  Germany,  criticism  preceded  creation; 
for,  as  Mr.  Saintsbury  has  cleverly  expressed  it:  "The 
whole  of  German  literature  from  1750  to  1880  was  a  sort 
of  seminar."  In  France,  creation  and  criticism  have  gone 
hand  in  hand  together  through  the  centuries.    What,  then, 
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is  the  true  function  of  literary  criticism?  Everyone  remem- 
bers Matthew  Arnold's  ingenious  exposition  of  it:  that 
criticism  prepares  the  materials,  that  is  to  say,  the  ideas, 
upon  which  the  creative  power  works.  Criticism  analyses 
and  discusses,  while  the  highest  order  of  literary  genius 
synthesises  and  creates.  But  to-day,  criticism— or  rather 
the  critics— have  grown  more  arrogant.  Thus,  Posnett 
bluntly  says  that  criticism  is  superior  to  creation,  and  that 
"the  glinunerings  of  human  divinity  are  visible"  not  in  the 
artist's  work  but  "in  the  reflection  of  the  critic."  M.  Ana- 
tole  France  goes  even  further,  and  declares  that  criticism 
is  the  "ultimate  evolution  of  literature — the  last  in  date  of 
all  literary  forms  and  destined  in  the  end  to  absorb  all 
others." 

Sic  vos  non  vobis!  one  is  tempted  to  exclaim.  So  a  lovely 
landscape,  rich  with  the  deep  greenery  of  groves,  and 
meadows  flecked  with,  the  star-fire  and  gold  of  flowers 
are  intended  for  whom?  For  you?  For  me?  No;  for  the 
botanist  alone.  Man  is  bom— why?  That  he  may  live  and 
love  and  play  his  part  in  the  world  of  thought  and  action? 
No.  He  is  bom  only  that  his  body  may  be  dissected  by  the 
physiologist  after  death  I  And  literature,  that  has  risen  like 
a  radiant  mist  from  every  land  and  every  race  for  centuries, 
was  brought  into  being  solely  for  the  critic  1  The  joys  of 
uncounted  millions  have  given  it  their  gladness  for  its  own. 
Some  of  its  noblest  pages  have  been  written  by  men  and 
women  who  dipped  their  pens  in  their  own  blood  and  tears 
—and  all  that  criticism  might  at  some  time  condescend  to 
study  it!  Better  than  this  would  be  the  state  of  things 
which  Landor  noted  when  he  said  of  his  fellow  country* 
men:  "We  admire  by  tradition  and  we  criticise  by  caprice." 

No;  the  true  function  of  literary  criticism  is  the  modest 
one  which  Sainte-Beuve  assigned  to  it  as  "the  secretary  of 
the  public."  Criticism  is  "an  emanation  of  books,"  and  its 
true  function  is  neither  to  create  nor  greatly  to  assist  crea- 
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tion.    Whether  it  be  good  or  bad,  whether  you  call  it  objec- 
tive or  subjective,  dogmatic  or  judicial,  impressionistic  or 
what  you  please,  its  actual  worth  is  found  in  this:  that  it ) 
does  help  in  various  ways  to  stimulate  the  love  of  literature  1 
itself.    It  arouses  our  interest,  it  piques  our  cimosity,  it 
excites  our  disapproval,  it  combats  our  prejudices,  it  re- 
veals to  us  new  facets  as  in  a  brilliant  which  already  we 
admire.    If  it  only  leads  us  to  think  more  of  what  we  read,  I 
and  to  read  more  in  order  thatwemay  think,— then  its  true 
function  has  been  faithfully  discharged. 

And  as  to  the  appreciation  of  literature,  you  may  ap- 
proadi  it  zoologically  like  Sainte-Beuve,  or  biologically 
like  Taine,  or  in  any  way  that  you  prefer.  But  the  glo- 
rious fact  about  it  is  that  you  do  not  need  come  to  it  in  any 
set  and  formal  way,  but  that  you  plunge  into  it  with  glad- 
ness as  a  strong  swinuner  plunges  into  the  waters  of  a  sum- 
mer sea.  Political  economy  may  be  the  dismal  science,  but 
literature  is  siwely  the  j  oyous  art.  To  derive  pleasiu'e  from 
it  one  does  not  have  to  pass  an  entrance  examination. 
Here  is  where  it  diflFers  from  the  sciences.  Before  you  can 
ascend  into  the  hyperspaces  of  transcendental  mathematics 
and  play  there  like  a  kitten  with  a  skein  of  silk,  you  must 
have  learned  to  scorn  delights  and  live  laborious  days.  Be- 
fore you  can  feel  the  joy  of  the  biologist  and  work  out  a 
law  according  to  which,  after  breeding  white  mice  with 
black  mice,  and  their  offspring  with  various  grey  mice,  you 
will  have  at  last  a  litter  composed  of  a  definite  number  of 
grey  and  black  and  white  mice  and  just  one  small  yellow 
mouse,— before  you  can  do  this,  you  must  have  been  mewed 
up  with  mice  for  many  years.  But  with  literature  the  case 
is  very  different.  If  you  have  felt  much  and  experienced 
much,  then  you  will  receive  the  more.  If  you  are  still  new 
to  life,  then  literature  will  teach  you  what  life  means.  But 
criticism,  beyond  a  certain  point,  is  not  merely  a  hindrance. 
It   is   an   impertinence.     In    Schopenhauer^s   words,   it 
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busies  itself  with  the  clay  and  the  colours  and  does  not  see 
the  beauty  of  the  vase.  Take  what  view  you  will  of 
the  greatest  works  of  genius.  Interpret  them  as  suits 
you  best.  What  does  it  matter,  for  example,  that  Cer- 
vantes himself  meant  Don  Quixote  to  be  only  a  fan- 
tastic fool,  the  butt  of  everyone  who  meets  him?  We, 
on  the  contrary,  are  welcome  to  see  in  him  an  allegory 
of  the  Ideal  struggling  vainly  against  materialism. 
What  does  it  matter  that  Shakespeare  meant  Shylock  to 
appear  only  as  a  greedy,  malignant,  revengeful  outcast, 
rightfully  deprived  in  tiie  end  of  both  his  ducats  and  his 
daughter?  We  may  see  him  an  infinitely  pathetic,  even 
tragic,  figure,  just  as  Heine  saw  him.  Interpretation, 
understanding  are  free  to  all.  One  chooses  gladly  the  open 
road,  the  brilliant  sunshine,  and  the  sapphire  arch  of 
heaven  overhead.  In  literature,  at  least,  we  do  not  prefer 
to  travel  by  the  subway. 

Emerson  once  wrote:  "The  only  sin  is  limitation." 
There  are  probably  some  other  sins;  but,  in  our  enjoyment 
of  literature,  surely  the  greatest  sin  is  limitation.  Here 
every  mood  is  fully  met.  Here  every  wish  is  answered. 
Here  one  keeps  the  best  of  all  good  company.  Criticism 
cannot  make  us  feel  the  influence  of  that  inextricable  re- 
siduum, that  "inexplicable  monad,"  which  lies  in  a  rich 
individuality.  For,  after  criticism  has  spoken  its  last  word, 
and  after  analysis  has  reached  the  utmost  limit  of  its 
power,  there  is  only  the  beginning  of  what,  for  the  want 
of  a  better  name,  we  are  accustomed  to  call  genius.  And 
you  can  no  more  analyse  genius  than  you  can  express  the 
splendour  of  God  in  volts  and  ohms. 

If  criticism  is  in  reality  becoming  the  "ultimate  evolu- 
tion, the  final  type  of  literature,"  then  our  civilization  has 
reached  the  beginning  of  its  end.  It  is  turning  Alex- 
andrian or  Byzantine.  I  wonder  how  often  in  the  past  men 
have  felt  that  the  world  was  growing  old  and  grey,  and 
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that  its  intellectual  life  was  verging  on  extinction.  Doubt- 
less far  back  in  Babylonia  and  Assyria  and  Egypt,  they 
thought  that  decadence  and  exhaustion  had  begun.  Nearly 
every  age  since  then  has  experienced  the  same  feeling.  It 
is  edioed  in  the  lines  of  Tennyson  written  in  his  declining 
years: 

Gone  the  cry  of  Forward  1  Forward !  lost  within  a  growing  gloom ; 
Lost,  or  only  heard  in  silence  from  the  silence  of  a  tomb, — 

Half  the  marvels  of  my  morning,  triumphs  over  time  and  space. 
Staled  by  frequence,  shrunk  by  usage  into  commonest  ccnnmonplace. 

And  the  same  thought  was  in  the  mind  of  Mr.  Froude 
when  he  wrote  these  striking  sentences: 

"Who  knows  whereabouts  we  are  in  the  duration  of  the 
race?  Is  humanity  crawling  out  of  the  cradle,  or  tottering 
into  the  grave?  Is  it  in  the  nursery,  in  the  schoolroom,  or 
in  opening  manhood  ?    Who  knows  ?" 

Who,  indeed?  But  when  we  look  upon  the  past  with 
all  its  limitations,  its  pettiness,  and  its  particularism,  and 
when  we  discern,  as  we  think  that  we  discern  to-day,  the 
dawning  of  a  new  and  splendid  era  of  humanity,  with  a 
fuller,  freer  recognition  of  essential  oneness,  why  despond? 
Great  events  are  still  to  happen;  and  to  great  events, 
literature  always  throbs  responsively  in  new  forms  and 
with  fresh  founts  of  inspiration.  Hence,  the  exultant 
words  of  Emerson,  with  their  magnificent  exaggeration, 
come  to  me  as  the  voice  of  truth  itself:  "All  literature  is 
yet  to  be  written.  Poetry  has  scarce  chanted  its  first  song. 
The  worid  is  new,  untried.  Do  not  believe  the  past.  I 
give  to  you  the  Universe  to-day,— a  virgin  1" 
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